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รายการเคร่ืองมือที่ใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate
(Months)

Ambient Particulate Matter (PM-10) High Volume BKK_FS0383 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0403 3-Jun-24 3-Jun-25 12
Ambient Total Suspended Particulate High Volume BKK_FS0367 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0403 3-Jun-24 3-Jun-25 12
Ambient Nitrogen Dioxide NO2 Analyzer BKK_FS1086 3-Jan-25 3-Jul-25 6
Ambient Sulfur Dioxide SO2 Analyzer BKK_FS1085 3-Jan-25 3-Jul-25 6
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Ambient Total Hydrocarbon DRYCAL FLOWMETER BKK_FS0619 9-Sep-24 9-Sep-25 12
Ambient Total Hydrocarbon Air Sampling Pump BKK_FS1293 11-Apr-25 11-Jul-25 3
Ambient Total Hydrocarbon Total Hydrocarbon Analyzer BKK_FS1068 11-Dec-23 11-Jun-25 18
Ambient Carbon Monoxide DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Ambient Carbon Monoxide DRYCAL FLOWMETER BKK_FS0619 9-Sep-24 9-Sep-25 12
Ambient Carbon Monoxide Air Sampling Pump BKK_FS1293 15-May-25 15-Aug-25 3
Ambient Carbon Monoxide CO Analyzer BKK_EN0375 5-Aug-24 5-Aug-25 12

Water Lab pH at 25 oC pH meter BKK_EN0342 17-Oct-24 17-Oct-25 12
Water Lab Settleable Solids Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Sulfide Burette BKK_EN0171 27-Feb-24 27-Aug-25 18
Water Lab Sulfide Chamber  (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab Oil & Grease Water Bath BKK_EN0439 29-Oct-24 29-Oct-25 12
Water Lab Total Kjeldahl Nitrogen Digestion Unit BKK_EN0366 9-Apr-25 9-Apr-26 12
Water Lab Total Kjeldahl Nitrogen Discrete analyzer BKK_EN0037 16-Aug-24 16-Aug-25 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab Total Suspended Solids Oven BKK_EN0425 29-Oct-24 29-Oct-25 12
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 2-Aug-24 2-Aug-25 12
Water Lab Total Dissolved Solids 180°C Oven BKK_EN0425 29-Oct-24 29-Oct-25 12
Water Lab BOD DO Meter BKK_EN0017 20-May-25 20-Nov-26 18
Water Lab BOD Incubator BKK_EN0272 22-Aug-24 22-Aug-25 12
Water Lab BOD Burette BKK_EN0171 27-Feb-24 27-Aug-25 18
Water Lab Residual Free Chlorine Chlorine Meter BKK_LG0043 4-Feb-25 4-Feb-26 12
Water Lab Coliforms Autoclave BKK_ML0041 4-Mar-25 4-Sep-26 18
Water Lab Coliforms Incubator BKK_ML0010 3-Dec-24 3-Dec-25 12
Water Lab Coliforms Hot Air Oven BKK_ML0013 23-Apr-24 23-Oct-25 18
Water Lab Standard Plate Count Autoclave BKK_ML0041 4-Mar-25 4-Sep-26 18
Water Lab Standard Plate Count Incubator BKK_ML0010 3-Dec-24 3-Dec-25 12
Water Lab Standard Plate Count Hot Air Oven BKK_ML0013 23-Apr-24 23-Oct-25 18
Water Lab Escherichia coli Autoclave BKK_ML0041 4-Mar-25 4-Sep-26 18
Water Lab Escherichia coli Incubator BKK_ML0010 3-Dec-24 3-Dec-25 12
Water Lab Escherichia coli Hot Air Oven BKK_ML0013 23-Apr-24 23-Oct-25 18
Water Lab Escherichia coli Water Bath BKK_ML0056 4-Mar-25 4-Mar-26 12
Water Lab Legionella spp. Balance BKK_ML0001 10-Jan-25 10-Jan-26 12
Water Lab Legionella spp. Autoclave BKK_ML0041 4-Mar-25 4-Sep-26 18
Water Lab Legionella spp. Incubator BKK_ML0189 26-Sep-24 26-Mar-26 18
Water Lab Legionella spp. Hot Air Oven BKK_ML0013 23-Apr-24 23-Oct-25 18

1 alsglobal.com



Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qa I : Chart

(inch) (m
3
/min) (CFM)

2.0 0.887 32  Slope : 33.3783

2.6 1.009 36  Intercept : 2.4245

3.2 1.118 40  Correlation Coefficient : 0.9997

4.0 1.248 44

4.8 1.366 48

Calibrated by Approved by :  

( Mr. Noppong Juntarupan )

XXX Field Services Scientist (2)                     BKK Field Coordinator Scientist (3)

FORM NO.: F 06-074    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Winyou Boontanai )

TE-5028A 1.03002

2584 -0.01418

Test No. Linear Regression

19-May-25 BKK_FS0383

C-190525-BKK_FS0383 TE-5009X

BKK_FS0624 4787

High Volume Air Sampler Calibration Worksheet

Piyasombat Property Co., Ltd. 756.9

Hotel Indigo Bangkok : บรเิวณรมิรัว้

ดา้นหลังพืน้ทีโ่ครงการ (ทางทศิ 32.8

y = 33.378x + 2.4245

0.0

65.4

0.0 0.5 1.0 1.5

I (CFM)

Qa (m3/min)

  









Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 29 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

2.8 1.0250 40  Slope : 40.4521

3.6 1.1593 46  Intercept : -1.0838

4.2 1.2503 50  Correlation Coefficient : 0.9990

5.4 1.4147 56

6.2 1.5142 60

Calibrated by Approved by :  

( Mr. Noppong Juntarupan )

XXX Field Services Scientist (2)                     BKK Field Coordinator Scientist (3)

FORM NO.: F 06-073    REVISION NO.:2    ISSUE DATE: 20/11/23

1

2

3

4

5

( Mr. Winyou Boontanai )

TE-5028A 1.64456

2584 -0.02267

Test No. Linear Regression

19-May-25 BKK_FS0367

C-190525-BKK_FS0367 TE-5009X

BKK_FS0624 4162

High Volume Air Sampler Calibration Worksheet

Piyasombat Property Co., Ltd. 756.9

Hotel Indigo Bangkok : บรเิวณรมิรัว้

ดา้นหลังพืน้ทีโ่ครงการ (ทางทศิ 32.8

y = 40.452x - 1.0838

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

  



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 55.88 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx

ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10

1 100.00 99.50 -0.50 -0.50 100.20 0.20 0.20

2 200.00 198.30 -1.70 -0.85 201.10 1.10 0.55

3 300.00 298.00 -2.00 -0.67 301.10 1.10 0.37

4 400.00 398.60 -1.40 -0.35 401.30 1.30 0.33

-0.46 0.31

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

Field Environmental Scientist (3) Assistant General Manager

Point
CALIBRATION RESULTS

AVERAGE (%)

Calibrated By Approved By

( Mr.Jirawut    Sakarn ) ( Mr.Sarayuth     Jittranont )

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

30K18RHM

MULTIPOINT CALIBRATION REPORT

3-Jan-25 NOx Analyzer

HORIBA APNA-370

BKK_FS1086

0

100

200

300

400

0 100 200 300 400

Ideal Actual NO Actual NOx



Calibration Date Equipment Name

Manufacturer Model

Serial No. Equipment ID

Teledyne API Model

Serial No. 947

Std. Gas Concentration (PPM) 56.3 Cylinder No.

Cylinder Pressure (psi) 1800 Certified By

Certified Date Expired Date

Error

ZERO 0.10

1 -0.50

2 -1.40

3 -0.90

4 -0.50

ALS Laboratory Group

FORM NO.: F 06-056    REVISION NO.: -    ISSUE DATE: 02/04/12

( Mr.Jirawut    Sakarn ) ( Mr.Sarayuth     Jittranont )

Field Environmental Scientist (3) Assistant General Manager

300.00 299.10 -0.30

400.00 399.50 -0.13

AVERAGE (%) -0.30

Calibrated By Approved By

100.00 99.50 -0.50

200.00 198.60 -0.70

0.00 0.10 0.10

Calibrator Manufacturer 700

GN0027222

Airgas Inc.

9-Feb-22 9-Feb-30

Point
CALIBRATION RESULTS

Ideal Autual %Error

42B579RC

MULTIPOINT CALIBRATION REPORT

3-Jan-25 SO2 Analyzer

HORIBA APSA-370

BKK_FS1085

0

100

200

300

400

0 100 200 300 400

Ideal Autual















ALS Laboratory Group (Thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Phatthanakan, Suan Luang, Bangkok 10250 

T +66 2 760 3000   F +66 2 760 3197 

Certificate No.

Equipment name : Personal Air Sampling Pump Equiment ID 163 :

Brand : Gilian Serial No. :

Model/Type : GilAir Plus Calibration Date :

Next calibration date :

Equipment name : Equiment ID 22 :

Brand : Serial No. :

Model/Type : Calibration Date : 9-Sep-24

Due Date :

Equipment name : Equiment ID 16 :

Brand : Serial No. :

Model/Type : Calibration Date : 9-Sep-24

Due Date :

1 2 3

  Low Flow

19.5 20.3 20.9 20.3 5% 19 - 21

50.1 50.6 50.2 50.3 5% 48 - 53

99.6 100.7 102.7 101.0 5% 95 - 105

201.2 200.7 197.8 199.9 5% 190 - 210

  High Flow

501.8 503.3 504.2 503.1 3% 485 - 515

997.7 997.7 997.2 997.5 3% 970 - 1030

2003.7 2003.4 2003.5 2003.5 3% 1940 - 2060

2499.3 2500.0 2498.4 2499.2 3% 2425 - 2575

Calibrated By: nto Approved By: 

Issue date :

C-110425-BKK_FS1293

11-Apr-25

( Mr.Narupol Thongnuch )

BKK Field Services Scientist (2)

( Mr.Warakorn Pookrak )

BKK Field Services Supervisor 

Air Flow Meter

MesaLabs

BKK_FS0614

151114

9-Sep-25

Defender 510-M

Evaluation

(Pass/ Fail)

BKK_FS1293

20180610081

11-Apr-25

11-Jul-25

BKK_FS0619

130026

Acceptable range 

(cc/min)

Air Sampling 

Pump setting 

(cc/min)

Reference Std. Flow Reading 

(cc/min)
Avg. 

(cc/min)

%Error 

acceptance 

Air Flow Meter

MesaLabs

Defender 510-L

500

1000

2000

2500

Passed

Passed

Passed

Passed

Certificate of Calibration

END OF REPORT

Air Sampling Pump Detail

Reference Standard Low Flow Meter

Reference Standard High Flow Meter

Calibration Data

9-Sep-25

20

50

100

200

Passed

Passed

Passed

Passed

Page 1 og 1 F06-115 Rev.2  Issue date 27/01/25







         Cert.No.: 24CH1295
       Page.: 1 of 3

Equipment : pH Meter

Manufacturer : Hach

Model : HQ411d

Serial No. : 200100031163

ID No. : BKK_EN0342

Condition As-Received: Used Item

Received Date : 16 October 2024

Calibration Date : 17 October 2024

Reference : 2410-0548DSC-5

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand     

Ambient Temperature : (25  ±  2.5)  °C    
Relative Humidity : (50  ±  15) % 
Calibration  Procedure : In - house  method  :

- CP-CH5 by direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with temperature  standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by :

Approved Signatory

(   ) Unnopphol Harachai
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 21 October 2024

17/10/25

chutikarn.siripong
New Stamp



Cert.No.: 24CH1295
Page.: 2 of 3

Condition of this calibration result

1

Serial No. ID No.

1 2188080 130RC044

     - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2 :The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,

 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

:The measurement results are traceable to SI through CPA chem Ltd.,

 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution

pH 4.008

pH 6.999

pH 10.010

3

Calibration  Results

Function : pH Measurement

 

Unit Under Actual pH Actual mV Coverage

Calibration Reading Reading factor

(mV) k

pH  Electrode 4.028 174.6 2.00

S/N.: 230473042902 7.014 1.4 2.05

10.018 -172.8 2.00

Remark    - Can not connect the BNC because the plug does not match with the socket.

4.008 0.0044

6.999 0.0084

10.010 0.0066

Buffer Solution

Uncertainty of

Performing three buffers standard curve by using buffer nominal pH (4,7,10)

2. Certified Reference Materials

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

CPA chem

Standard  pH

pH Measurement  

(±)

1. Reference Standard Instrument

Cert. No.

1034205

    Instrument

Manufacturer

27 Sep 2025

27 Sep 2026

24I1022

28 Feb 2026

16 Sep 2025

Lot No.

Due Date

Exp. date

CPA chem

Hach Lenge GmbH

     1)Ref. Standard Thermometer 

1034203

C03145



Cert.No.: 24CH1295
Page.: 3 of 3

Calibration  Results

Function : Temperature Measurement

( * )  Without adjustment

This equipment was connected with Temperature Probe;

- Model : 

- Serial No. :

- Length : 103 mm.

- Diameter : 12 mm.

- Immersion Depth : 90 mm.

Calibration UUC* Coverage

Point Reading factor

( °C ) ( °C ) ( °C ) k

25.0 25.0 -0.002 2.00

Remark  :   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 %.

Dimension of probe

Standard  
Error

Uncertainty of

Temperature measurement  

( °C ) ( ± °C )

25.002 0.13

PHC281

230473042902

-o0o-











04/12/26

chutikarn.siripong
New Stamp









         Cert.No.: 24CG952

       Page.: 1 of 2

Equipment : Burette

Capacity : 50  mL

Serial No. : -

ID. No. : BKK_EN0171

Manufacturer : Witeg

Made in : Germany

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand     

Ambient Temperature : (20  ±  2.5)  
๐
C

Relative Humidity : (50  ±  10) % 

Barometric  Pressure : 760  mmHg

Calibration  Procedure : ASTM  E 542 - 01

Calibrated by : Natcha  Chayyingcheiw

Approved by : _____________________

Approved Signatory

(   ) Unnopphol Harachai

(   ) Srisuda   Khamtha

(   ) Sa-ngeunkam   Wongsa

Issue Date : 27 February 2024

27/08/25

chutikarn.siripong
New Stamp



Equipment : Cert.No.:

Received Date : Page.: 2 of 2

Condition As-Received : 

Calibration Date :

Reference :

Condition of this result of calibration

1.  Reference Standard Instruments :

Instruments Model Serial No.

     1) Balance XP205DR 1126143764

     2) Thermo-Hygrograph THDX-CE 00016540

     3) Thermometer - 0834181

     This certification is traceable to SI Unit 

2.  The certificate is valid only to the item calibrated on date and place of calibration.

Calibration  result :

Nominal capacity

( mL )

50

Remark    mL  =  cm
3

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

50.0032

Factor

Uncertainty k

( ± mL )

2.00

 Due date

TPA

TPA

Traceability

3.  True value is converted to true volume at the standard  temperature of 20 
๐
C

ID. No.

140EC005

09 June 2024

24CG952Burette

23 February 2024

New Item

15 Sep 2024

10 Aug 202423I948

140EC001 23H1275 TPA

27 February 2024

( mL )

Certificate No.

2402-0757DSC-1

23MM538

0.010

140RC004

Reading

-o0o-

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



02/08/25

chutikarn.siripong
New Stamp





Cert. No.: 24TM1618
Page : 1 of 3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE29

Serial No. : L622.0282

ID No. : BKK_EN0439

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand     

Location : Organic Preparation Lab

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 

Calibrated by :

Approved by :

Issue Date :

29 October 2024
29 October 2024

Man Pattanapongpaiboon

Approved Signatory

30 October 2024

(    ) Ponpan Paipim
(    ) Suwit Imjai
(    ) Kunchit Promprat

29/10/25

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 24TM1618
Condition As-Received : Used Item Page : 2 of 3
Reference : 2410-0782OC-4
Procedure Used :-
       Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 24LM115 TPA 13 Jul 2025

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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

( °C ) ( %R.H. )
Beginning of Calibration 25 54
Finished of Calibration 25 57

1
2
3
4

5(ref.)

Water Bath

222
226

4803988-003

Environmental AC Voltage Supply
( Volt )

4803988-005

Position :
Ref. Std. 
ID No.:

4803988-001

4803988-004

4803988-0021 2

34
5(ref.)

Front



Equipment : Cert. No.: 24TM1618
Condition As-Received : Used Item Page : 3 of 3
Reference : 2410-0782OC-4
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Calibration UUC*
point Reading
( °C ) ( °C ) 1 2 3 4 5 (ref.)  ( ± °C )
85.0 85.0 85.133 85.212 85.150 84.983 85.096 0.22

Calibration Coverage
point  Factor 
( °C )  ( ± °C ) k

85.0 0.13 2

Average* : The average of 30 values in each position.
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.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.
UUC*  :  Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity.

         The reported uncertainty of measurement was based on a standard uncertainty multiplied by a 
coverage factor k,  providing a level of confidence of approximately 95 %.

Water Bath

Average* Standard Reading ( OC )
Position

UUC*
Setting

-o0o-

0.21
( °C )

Uniformity Stability 

85.0

Uncertainty

( °C )































Cert.No.: 25TW101
Page.: 1 of 2

Equipment : DO Meter

Manufacturer : YSI

Model : 5000-230V

Serial No. : 09J101147

ID No. : BKK_EN0017

Received Date :

Test Date :

Reference :

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand     

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 :

Approved by :

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 20 May 2025

2505-0593DSC-1

19 May 2025

20 May 2025

_____________________
Approved Signatory

Walalak  Sirithean

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

Certificate of Testing

20/11/26

chutikarn.siripong
New Stamp



Cert.No.: 25TW101
Page.: 2 of 2

Condition of this result of calibration

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

Serial No. ID No.

- 130BU10

14233821 110RC001

2.  Standard Material :- 

Result  :  Dissolved Oxygen Meter Adjustment With Air 100 %

   

Reading

Sodium Thiosulfate 5-Hydrate AR

Material Manufacturer

KEMAUS

Lot.No.

2203162447

Assay

99.6%

 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

            This report was certified only for the instrument we tested.It is allowable to use for study

0.00908.20 8.21

          -o0o-

(mg/L) (mg/L)

Standard Deviation

Dissolved Oxygen Probe No.: 16K100498

DO MeterTitration Method

(Azide Modification Method)

(mg/L)

Due Date
18 Mar 2027

24MM131 04 July 2025

Instruments Certificate No.
            1. Burette 25CG1126

            2. Balance



  Cert. No.: 25LM83
       Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : YSI

Model : 5000-230V

Serial No. : 09J101147

ID No. : BKK_EN0017

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand     

Location :

Received Order :
Calibrated Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) %
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

19 May 2025

TPA On Site Calibration Laboratory

20 May 2025

Approved Signatory

26 May 2025

Warakorn Lerngagtrakul

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat



Equipment : Cert. No.: 25LM83
Condition As-Received :    Page.: 2 of 2
Reference :
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

1) Digital Thermometer
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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function : Temperature measurement.

This instrument was connected with  temperature sensor, S/N.: 16K100498
Calibration

Point

( OC )
20.00

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 %.

Due Date

17 Sep 2025

Traceable

TPA

Serial No.

2188080

Cert. No.

24I1022

Factor
Error

Immersion Standard UUC*
Uncertainty 

Coverage

-0.083
k

Used Item 
DO Meter with Sensor

2505-0593DSC-2

60
( ± OC )( mm ) ( OC ) ( OC ) ( OC )

Depth Temperature Reading

-o0o-

2.000.1519.9220.003
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chutikarn.siripong
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Cert. No.: 24TM1398
Page : 1 of 3

Equipment : Incubator

Manufacturer : SHEL-LAB

Model : 1915A

Serial No. : 0200599

ID No. : BKK_ML0010

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand

Location : Incubation & Micrological Reading

Received Order :

Calibration Date :

Ambient Temperature : ( 26 ± 10 )
O
C

Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date : 17 December 2024

(    ) Pornthippa Tameyakul

(    ) Ponpan Paipim

(    ) Suwit Imjai

Approved Signatory

03 December 2024

03 December 2024

Kunchit Promprat

03/12/25

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 24TM1398
Condition As-Received : Page : 2 of 3
Reference :

Procedure Used :-

    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct

measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Due Date

1 ) Data Acquisition MY49023932 24LM119 27 Jul 2025

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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Beginning Finished

24 24

51 55

223 223

Ref. Std.

ID No.:

1 19-16RTD-01

2 19-16RTD-02

3 19-16RTD-03

4 23-16RTD-04

5 19-16RTD-05

6 19-14RTD-06

7 21-16RTD-07

8 19-16RTD-08

9 (ref.) 19-16RTD-09

Position :

REL.Humid. ( % )

AC Supply ( Volt )

Temp. ( OC )

Incubator

Used Item 

2412-0004OC-1

Environment during calibration 

Traceable

TPA

D

H

2

3

4

9

6

7
5

8

W/2
D/2

H/2

a

b

c

W

1
(ref.)

D = 0.50 m

W = 0.75 m

H = 1.2 m

Capacity = 0.45 m³

Dimension of Chamber : Probe Installation Details : 

a = 10 cm

b = 10 cm

c = 10 cm



Equipment : Cert. No.: 24TM1398
Condition As-Received : Page : 3 of 3
Reference :

Result of Calibration :-

Function of UUC* : Temperature Source
Fresh air setting : Close

Calibration UUC* UUC* Overall Coverage

Point Setting Reading Variation  Factor

( °C ) ( °C ) ( °C ) ( °C ) k

35.0 35.0 35.0 0.46 2

Calibration

Point 

( °C ) 1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )

35.0 34.888 34.840 35.116 35.141 34.750 34.896 34.921 35.054 34.768 0.30

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

Temperature 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.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

UUC*  :   Unit Under Calibration

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

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

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

-o0o-

Position
Uncertainty

Measured Temperature ( °C )  

Temperature

( * )  Without Adjustment

Incubator

Used Item 

2412-0004OC-1

Temperature

0.048 0.40

stability

 ( ± °C )

uniformity

( °C )
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Cert. No.: 24TM469
Page : 1 of 3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 45

Serial No. : L712.0429

ID No. : BKK_ML0056

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand  

Location : Incubation $ Microbiological Reading

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 

Calibrated by :

Approved by :

Issue Date :

Approved Signatory

4 March 2024

(   ) Pornthippa Tameyakul
(   ) Unnopphol Harachai
(   ) Suwit Imjai

01 March 2024
01 March 2024

Krisda Malee

01/03/25

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 24TM469
Condition As-Received : Used Item Page : 2 of 3
Reference : 2403-0001OC-1
Procedure Used :-
       Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

( °C ) ( %R.H. )
Beginning of Calibration 24 55
Finished of Calibration 23 56

1
2
3
4

5(ref.) 4803988-005

Position :
Ref. Std. 
ID No.:

4803988-001

4803988-004

4803988-002

Water Bath

221
220

4803988-003

Environmental AC Voltage Supply
( Volt )

1 2

34
5(ref.)

Front



Equipment : Cert. No.: 24TM469
Condition As-Received : Used Item Page : 3 of 3
Reference : 2403-0001OC-1
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Calibration UUC*
point Reading
( °C ) ( °C ) 1 2 3 4 5 (ref.)  ( ± °C )
44.5 44.5 44.469 44.462 44.492 44.510 44.496 0.15
45.0 45.0 44.975 44.974 45.007 45.023 44.999 0.15

Calibration Coverage
point  Factor 
( °C )  ( ± °C ) k

44.5 0.029 2
45.0 0.031 2

Average* : The average of 30 values in each position.
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.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.
UUC*  :  Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity.

         The reported uncertainty of measurement was based on a standard uncertainty multiplied by a 
coverage factor k,  providing a level of confidence of approximately 95 %.

-o0o-

0.087
0.069

45.0

( °C )

Uniformity Stability 

44.5

Uncertainty

( °C )

Water Bath

Average* Standard Reading ( OC )
Position

UUC*
Setting



Cert. No.: 25TM460
Page : 1 of 3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 45

Serial No. : L712.0429

ID No. : BKK_ML0056

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand     

Location : Incubation & Microbiological Reading

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

Approved Signatory

06 March 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

04 March 2025
04 March 2025

Khit Ruttanaprapachai

04/03/26

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 25TM460
Condition As-Received : Used Item Page : 2 of 3
Reference : 2503-0006OC-2
Procedure Used :-
       Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY44073381 23LM73 TPA 18 May 2025

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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

( °C ) ( %R.H. )
Beginning of Calibration 24 49
Finished of Calibration 25 51

1
2
3
4

5(ref.) 4804539-016

Position :
Ref. Std. 

S/N.:
4803988-006

4804539-015

4803988-007

Water Bath

220
221

4804539-014

Environmental AC Voltage Supply
( Volt )

1 2

34
5(ref.)

Front



Equipment : Cert. No.: 25TM460
Condition As-Received : Used Item Page : 3 of 3
Reference : 2503-0006OC-2
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Calibration UUC*
point Reading
( °C ) ( °C ) 1 2 3 4 5 (ref.)  ( ± °C )
44.5 44.5 44.489 44.469 44.497 44.476 44.479 0.15
45.0 45.0 44.990 44.966 44.997 44.983 44.980 0.15

Calibration Coverage
point  Factor 
( °C )  ( ± °C ) k

44.5 0.035 2
45.0 0.031 2

Average* : The average of 30 values in each position.
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.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.
UUC*  :  Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity.

         The reported uncertainty of measurement was based on a standard uncertainty multiplied by a 
coverage factor k,  providing a level of confidence of approximately 95 %.

( °C )

Uncertainty

-o0o-

0.045
0.047

45.0

( °C )

Uniformity Stability 

44.5

Water Bath

Average* Standard Reading ( OC )
Position

UUC*
Setting



Object Electronic non-automatic weighing instrument

Manufacturer Sartorius

Type CP3202S

Serial | QM Ident. no. 16704832 | BKK_ML0001

Customer ALS Laboratory Group (Thailand)Co., Ltd.

104 Phatthanakarn 40,Phattanakarn Rd.,Khwaeng
Phatthanakarn
,Khet Suan Luang,Bangkok 10250

Order no. 251383

Number of pages 4

Date of calibration 13 Jan 2025

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP WI 08.

This certificate relate and apply this equipment
only.

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 13 Jan 2025 Approval of the Calibration Certificate Person in charge

Mr. Chonchai Inthana Nathapol Aeimjangpun

Accredited by

NSC-TISI-TIS 17025
Calibration 0426

Calibration certificate Calibration Certificate No. 25BNA0011

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok

Verical
Version 6.5 Page 1 | 4

®

10

10

10/01/26

chutikarn.siripong
New Stamp



Calibration object

Single range instrument

Model CP3202S

Serial Number 16704832

QM Ident. no | Inventory no. BKK_ML0001 | ---

 

Maximum capacity (Max. load) 3200.00 g

Measured range 3200.00 g

Scale interval 0.01 g

Place of calibration
Address According to page 1

Department | Cost center Micro Laboratory | ---

Building | Floor --- | 2st Floor

Room Media Preparation Room

Maximum temperature variation at place of calibration 5 K

Calibration procedure
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment
Test equipment type Test equipment ID Valid until

Thermometer Testo 174H(Traceable to SI unit through ENTECH) SN: 84391651 10 Nov 2025

Test weight set OIML R111 F1 Certificate No.C02240488,F1 (Traceable to SI unit through DKSH) 13 Mar 2025

Calibration certificate No.: 25BNA0011

Calibration Certificate

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok

Verical
Version 6.5 Page 2 | 4

®



Adjustment Status
The measuring device was externally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 13 Jan 2025

Temperature at place of calibration | Temp. diff.
T  - T 24 °C | 0.2 K

Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Comments Humidity 56.7% RH

Measurement results | Measurement uncertainties
Repeatability
Test load (nominal): 200 g | 2000 g

200 g 2000 g

1 200.00 g 2000.00 g

2 200.00 g 2000.01 g

3 199.99 g 1999.99 g

4 200.00 g 2000.00 g

5 200.00 g 1999.99 g

6 199.99 g 2000.00 g

7 200.00 g 1999.99 g

8 200.00 g 2000.00 g

9 200.00 g 2000.00 g

10 200.01 g 2000.00 g

s = 0.006 g s = 0.006 g

Eccentricity
Test load (nominal): 2000 g

Center 2000.00 g

Front left 1999.99 g

Back left 1999.99 g

Back right 2000.00 g

Front right 1999.99 g

Maximum deviation from centric loading indication 

|ΔI |  = 0.01 g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative

L I E k U(E)  U (E)

1.00 g 1.00 g 0.00 g 2.00 0.014 g 1.4 %

5.00 g 5.00 g 0.00 g 2.00 0.015 g 0.30 %

10.00 g 10.01 g 0.01 g 2.00 0.015 g 0.15 %

20.00 g 19.99 g -0.01 g 2.00 0.015 g 0.075 %

50.00 g 50.00 g 0.00 g 2.00 0.015 g 0.030 %

100.00 g 100.00 g 0.00 g 2.00 0.015 g 0.015 %

500.00 g 500.00 g 0.00 g 2.00 0.015 g 0.0030 %

1000.00 g 999.99 g -0.01 g 2.00 0.016 g 0.0016 %

1500.00 g 1500.00 g 0.00 g 2.00 0.016 g 0.0011 %

3000.00 g 3000.00 g 0.00 g 2.00 0.020 g 0.00066 %

3200.00 g 3200.01 g 0.01 g 2.00 0.020 g 0.00063 %

Maximum error of indication |E|  = 0.01 g

U (E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

weights place

ecc max

rel

max

rel

Calibration certificate No.: 25BNA0011

Calibration Certificate

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok

Verical
Version 6.5 Page 3 | 4

®

10



Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 5 K

Temperature coefficient considered 2 ꞏ 10⁻⁶/K

Uncertainty of the weighing result U (W) U (W) = 0.015 g + 1.89 ꞏ 10⁻⁴ ꞏ R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication

R

Uncertainty

U (W)
Uncertainty relative

U (W)

1 % 32.00 g 0.021 g 0.066 %

25 % 800.00 g 0.17 g 0.021 %

50 % 1600.00 g 0.32 g 0.020 %

75 % 2400.00 g 0.47 g 0.020 %

100 % 3200.00 g 0.62 g 0.019 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor

10

5

3

2

1

Displayed example

Process accuracy 1.00 %

Safety factor 3

Minimum sample weight 4.79 g

gl gl

gl gl rel

Interpretation of measurement results | Appendix to the calibration certificate

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok

Verical
Version 6.5 Page 4 | 4

®



Cert. No.: 24TM1335
Page : 1 of 3

Equipment : Incubator

Manufacturer : Memmert

Model : ICP 750

Serial No. : F816.0004

ID No. : BKK_ML0189

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang ,
Bangkok 10250  Thailand

Location : Incubation & Microbiological Reading

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 )

O
C

Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

26 September 2024
26 September 2024

Preecha Hlahib

09 October 2024

(    ) Ponpan Paipim
(    ) Suwit Imjai
(    ) Kunchit Promprat

Approved Signatory

26/03/26

chutikarn.siripong
New Stamp



Equipment : Cert. No.: 24TM1335
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Due Date

1 ) Data Acquisition MY57013711 24LM115 13 Jul 2025
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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available

Beginning Finished
22 22
65 59
220 221

Ref. Std.
ID No.:

1 18-18RTD-01
2 24-18RTD-02
3 18-18RTD-03
4 18-18RTD-04
5 18-18RTD-05
6 23-18RTD-06
7 18-18RTD-07
8 22-18RTD-08

9 (ref.) 24-18RTD-09

Incubator
Used Item 
2409-0695OC-2

Environment during calibration 

Traceable

TPA

Position :

REL.Humid. ( % )
AC Supply ( Volt )

Temp. ( OC )

D

H

2

3

4

9

6

7
5

8

W/2
D/2

H/2

a

b

c

W

1
(ref.)

D = 0.60 m

W = 1.0 m

H = 1.2 m

Capacity = 0.75 m³

Dimension of Chamber : Probe Installation Details : 

a = 5.0 cm

b = 5.0 cm

c = 5.0 cm



Equipment : Cert. No.: 24TM1335
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Not Available

Calibration UUC* UUC* Overall Coverage

Point Setting Reading Variation  Factor

( °C ) ( °C ) ( °C ) ( °C ) k

37.0 37.0 37.0 0.30 2

Calibration

Point 

( °C ) 1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )
37.0 36.898 36.906 36.974 36.911 36.943 36.936 36.978 36.958 36.850 0.30

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature 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.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .

      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

0.12 0.17

stability
 ( ± °C )

uniformity
( °C )

Temperature

( * )  Without Adjustment

Incubator
Used Item 
2409-0695OC-2

Temperature

-o0o-

Position
Uncertainty

Measured Temperature ( °C )  



 
 
 
 
 
 
 
 
 

ภาคผนวก จ 

สำเนาหนังสืออนุญาตขึ้นทะเบียน 
ห้องปฏิบัติการวิเคราะห์เอกชน 
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