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Frequency Peak Particle Velocity | Peak Displacement Peak Vector Sum Air Pressure
(Hz) (mm/sec) (mm) (mm/sec) dB(L)
1. vsnuveunladlsemuiing Transverse 12 2.223 0.03012
memunmuiialndvya 10 22 H18U 2563 Vertical 29 1.272 0.00768 2.872 128.0
Longitudinal 17 2.352 0.02332
Transverse 13 1.98 0.03204
16 quﬁmw 2563 Vertical 16 3.39 0.05115 4.21 1224
Longitudinal 13 2.57 0.03174
Transverse 16 1.102 0.01142
22 1UBIWU 2564 Vertical 17 2.142 0.02203 2.78 120.7
Longitudinal 19 2.462 0.06002
Transverse 45 0.478 0.05762
8 quﬁmﬂu 2564 Vertical 25 0.305 0.04333 1.08 124.1
Longitudinal 32 0.986 0.05572
Transverse 45 0.252 0.00051
25 B8 2565 Vertical 25 0.633 0.00381 0.681 100.0
Longitudinal 18 0.443 0.00277
Transverse 25 0.956 0.00611
31 aaAU 2565 Vertical 42 1.023 0.00595 1.26 110.0
Longitudinal 29 1.083 0.00795
Transverse 31 0.511 0.00379
19 B8 2566 Vertical 18 0.575 0.00629 0.844 106.0
Longitudinal 16 0.688 0.00783
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2. U%t?tuﬂi:ﬁ1@ﬂﬂﬂauﬁ Transverse - <0.254 -
22 (UHI8U 2563 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
16 WEFIN WU 2563 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
22 118U 2564 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
8 WOADN U 2564 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
25 1WWHI8U 2565 Vertical - <0.254 - - -
Longitudinal - <0.254 -
Transverse - <0.254 -
31 AAAY 2565 Vertical - <0.254 - - -
Longitudinal - <0.254 -
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Tuﬁxﬁuﬁmdn pH Turbidity Total Suspended Total Dissolved | Total Hardness Sulfate Total Iron
(NTU) Solids (mg/L) Solids (mg/L) (mg/L CaCO,) (mg/L SO,) (mg/L Fe)
WYY 2563 7.6 1.89 ND 168 30 32.6 0.029
WOAINIOU 2563 7.8 3.09 <5.0 188 50 68.7 0.107
LWHI8U 2564 8.0 6.85 <5.0 214 45 72.1 0.004
WOAINIEY 2564 8.1 6.0 <5.0 208 65 43 0.061
HIY 2565 7.9 3.03 <5.0 124 30 34 0.047
NOAINWU 2565 8.0 0.88 <5.0 214 120 30 0.085
WHIEY 2566 8.2 1.81 <5.0 156 50 37 0.161
MATHIU 5.5-9.0 - <50 <3,000 - - -
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NATFIU : mmgmﬁﬁaﬁswmaenmnTiNm U5eMANITNINQATIMATTY a1 2 w2539
HUBIKA ND = Not Detectable
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(UHIBU 2563 7.6 1.08 0.8 252 100 79.8 0.044
WOATNIBU 2563 7.8 493 <5.0 248 130 0.58 0.240
MU 2564 7.7 6.62 <5.0 294 105 40.4 0.190
WAINIOU 2564 8.0 1.7 <5.0 292 155 16 0.066
(BB 2565 82 3.37 <5.0 232 115 24 0.080
WOATNIBU 2565 79 8.23 <5.0 312 230 10 0.266
MU 2566 8.1 1.1 13.4 290 120 29 0.218
AT IU 5.0-9.0 - - - - - -
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IWHIGU 2563 7.6 1.57 1.6 236 10 80.6 0.063
WaAINIU 2563 7.9 10.0 <5.0 244 a8 0.18 0.401
[0 2564 7.8 8.39 <5.0 280 95 372 0.147
WOATA U 2564 8.0 1.6 <5.0 296 215 15 159
IHBY 2565 7.7 2.54 <5.0 272 10 22 0.133
WOABNIOU 2565 7.9 3.68 <5.0 310 215 6.1 0.204
MG 2566 8.0 1.23 15.4 256 85 30 0.504
MAIGIU 5.0-9.0 - - - - - -
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INHIBU 2563 7.5 112 224 85 8.44 0.063
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April 17-20, 2023
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WIND SPEED
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TG eV KAy SHD
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Calms: 26.38%
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MITHANY 3 3 3 3 P IBNIINTITIG
mg/m | ppm | mg/m' | ppm | mgm | ppm . Wg/m | ppm | mgm' | ppm
Carbon Monoxide (CO) 342 30 1026 | 9 - - - - - - Non-Dispersive
. Infrared Detection
Nitrogen Dioxide (NO,) | 0.32 | 0.17 - - - - - -1 - - | Chemiluminescence
Sulfur Dioxide (SO,) 0.78 | 03u - - 030 | 0.12 - - 0.10 | 0.04 | Pararosaniline
Total Suspended ‘
Particulates (TSP) - - - - 033 - - - | 010 - | Gravimeric-High
Volume
Particulate Matter - - - - | o1z | - - - | 005 | - | Gravimewic-High
< 10 microns (PM-10) L Volume
- Ozone (O;) 0.20 | 0.10 . - - - - E - - - | Chemiluminescence
Lead (Pb) - - - - - 1.5 ! - - ~ | Atomic Absorytion
% Spectrometer
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e anusvedeyNIn N30 pose AINUTIVBIBYMIA AU
Bind) | @edwnsdednd) | @eduws) | (Snd) @dmnsaedind) | (Radums)
1 47 0.75 21 26.4 0.20
2 9.4 0.75 22 276 0.20
3 12.7 0.67 23 289 0.20
4 12.7 0.51 24 302 0.20
5 12.7 0.40 25 314 0.20
6 12.7 0.34 26 327 0.20
7 12.7 0.29 27 339 0.20
8 12.7 0.25 28 352 0.20
9 12.7 0.23 29 36.4 0.20
10 12.7 0.20 30 377 0.20
11 13.8 0.20 31 39.0 0.20
12 15.1 0.20 32 402 0.20
13 16.3 0.20 33 415 0.20
14 17.6 0.20 34 427 0.20
15 18.8 0.20 35 44.0 0.20
16 20.1 0.20 36 452 0.20
17 214 0.20 37 46.5 0.20
18 226 0.20 38 478 0.20
19 239 0.20 39 49.0 0.20
20 25.1 0.20 >40 50.8 0.20
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- PM-10

- High Volume PM-10 Air Sampler & Blower

- No. 21, 21
- No. 28,28
- No. 29,29

- No. 37,37

- Electronic Balance S/N.,14245322

mMIaTIeTnszades

- Leq.24 hr

1

Sound Level Meter S/N 090146
- Sound Level Meter S/N 090148
- Sound Level Meter S/N 090152
- Sound Level Meter S/N 090154
- Sound Level Meter S/N 090156

msmm"a’ﬂuﬂﬂl’uamﬁau
- Peak Particle Velocity

- Frequency

- Peak Displacement

- Peak Vector Sum

- Air Pressure

- Instantel Model MiniMate DS-077 S/N
5279, 5439

n13A3 AR TIzHRMUMIMD
I. pH

2. Total Suspended Solids
3. Total Dissolved Solids

4. Sulfate

5. Total Iron

- pH Meter S/N JC00085

- Electronic Balance S/N 1228510730
- Hot Air Oven S/N B493.0613

- Electronic Balance S/N 1228510730
- Hot Air Oven S/N B493.0613

- Spectrophotometer S/N 752512006

- Spectrophotometer S/N 752812006

REPORT: MM_P4: PONGSUPAKON/2023/APR/CAL.DOC




TiscH ENVIROMENTAL, INC.
145 SOUTH MIAMI AVE.

} VILLAGE oF CLEVES, OH 45002
513.467.9000
877.261.7610 TOLL FREE
$13.467.9008 FAX
WWW.TISCH-ENV.COM

ENVIRONMENTAL

ISCH

AIR POLLUTION MONITORING EQUIPMENT .

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 26, 2017 Rootsmeter S/N 9833620 Ta (K} - . 298
Operator Tisch Orifice I.D. - 1413 Pa (mm) - 748.03
. METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR - START STOP VOLTME TIME Hg H20
Run # (m3) (m3) (m3) (min) (mm) {in.)
1 NA NA 1.00 1.4110 3.2 2.00
2 NA. NA 1.00 0.9950 6.3 4.00
3 NA NA 1.00 0.888¢0 7.9 5.00
4 NA NA 1.00 0.8450 8.7 5.50
5 NA NA 1.00 0.6970 12.7 8.00

T e e ur e R YD MR o e G e e TR G TR G e WD e R Mm ey e MR me e s e G G B e Gn S e W0 @ G e Y ML GR G4 G D TN B @ TR e W e ww R G W G an W e e T ae e

(x axig) (y axis) (x axi=) {y axis)
Vstd Qstd Va Qa
0.9800 0.6945 1.4030 0.9957 0.7087 0.8526
0.9760 0.9809 1.9842 0.9916 0.9966 1.2623
0.9738 1.0966 2.2184 0.9893 1.1141 1.4113
0.9728 1.1512 2.3267 0.95883 1.1696 1.4802
0.9675 1.3881 2.8061 0.9830 1.4103 1.7852
Qstd slope (m) = 2.02255 Qa slope (m) = 1.26649
intercept (b} = -0.00082 intercept (b) = -0.00058
coefficient (r) = 1.00000 coefficient (xr) = 1.00000
y axis = SQRT[H20(Pa/760) (298/Ta)] ¥y axis = SQRT([H20(Ta/Pa)l

CALCULATIONS

Vetd = Diff. Vol{(Pa- lef Hg) /760] (298/Ta)}
Qstd = Vstd/Tlme

Va = Diff Vol {[(Pa-Diff Hg)/Pal
Qa = Va/Time
For subseguent flow rate calculations:

Qstd = 1/m{{SQRT(H?O(Pa/760)(298/Ta))]— b}
Qa = 1/m{ {SQRT H20(Ta/Pa)]- b



TISCH ENVIROMENTAL, INC.

145 SOUTH MIAMI AVE.
. YiLLAGE oF CLEVES, OH 45002
ENVIRONMENTAL. 513.467.8000
877.263.76 10 TOLL FREX
 513.467.9009 FAX
] WWW.TISCH-ENV.COM
AIR POLLUTION MONITORING EQUIPMENT
Qstd/Qa and Qstd vs deltaH
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Flow Rate (m3/min)
[—0— Qstd —a— Qa —@— Qstd vs deltaH ]

* y-axis equations:
Qstd series: AH ( Pa )(Tstd)
Pstd Ta

Qaseriess (8 H (Ta/ Pa )
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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

NSC-TIS{-TIS17025
CALIBRATION 0030

Certificate of Calibration
Certificate No. : 60-200157-1 Page : 10f2

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

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

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

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (2851w028.7) °C
Relative Humidity : 46.5 t0 49.7) %
Air Pressure 10110 mbar
Date of Calibration : 08 May 2017
Date of Issue : 18 May 2017
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 traceable 10 the Internationat System ol Units

Standard Weights

1D No. Cert. No Dug Date Traceability
E261-E2624 C02162446 16 Nov 2017 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai. Promthong )

Technical Manager

The Uncertainties are for a canfidence probability of approximately 95%

This ceriticate may not be reproduced other than in full except with the prier wnitten, gggrovai of the Calibratech Co.,Ltd.

-F5031-03
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CALIBRATION REPORT
Instrument : Sound Level Meter Manufacturer : ACO Co.,L.td. Model 6236
Date of Calibrate : January 16, 2023 Dued Date of Calibrate : January 16, 2024
Calibrator : Sound Calibrator Manufacturer : Scarlet Tech Co., Ltd.
Model : ST-120 Serial No. : ST120C0267E Range of Calibrator : 93.97 dB
Calibration Report
No. Serial No. Before Adjust After Adjust Inspection Result

1 090146 94.0 94.0 Pass

2 090148 93.9 94.0 Pass

3 090152 93.9 94.0 Pass

4 090154 93.8 94.0 Pass

5 090156 93.8 94.0 Pass
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Calibration Certificate

Part Number : 71240101
Description : MiniMate DS-077
Date : ' February 18 2008
Unit S/N: 5279

TEST REFERENCES* | __Model . Serial No.

Stanford Spectrum Analyzer SR760 41116

Stanford Function Generator - DS335 31568

Bruel & Kjaer Power Amplifier 2706 2057323
Bruel & Kjaer Accelerometer 4381 1912052
Bruel & Kjaer Charge Amplifier 2635 2003006
Bruel & Kjaer HPMC 4221 2113639
Bruel & Kjaer Mic. Carrier System 2804 2040694
Bruel & Kjaer Microphone 4193 1863894

BAYTECH KOREA INC., an authorized Service and Calibration Facility in
Korea for INSTANTEL INC., hereby certifies that this unit has been
calibrated and that the results are consistent with the specifications
published regarding this instrument. The SENSORCHECK feafure of the unit
is sufficiently reliable to indicate proper operation, although it is
recommended that this unit be sent to INSTANTEL or BAYTECH for regular

calibration. -

AUTHORIZED BY: ]
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e
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISE-TIS17025
CAUBRATION 0008

TEL.0-2717-3000-24  FAX.0-2719-9484

Cert.No.: 16CH1145
Page.: 1 of 3

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :
Made in :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

Pornthippa Tameyakul

(

( ¥) Malee Butkruea

() Ponpan Paipim

{ ) Saithip Meangmai

Issue Date :

pH Meter
pH 1200
JC00085
PHM-005
YS!
China

Environment & Laboratory Co.,Ltd.
53/3 Moo3 Ravadee Road, Taladkwun, Muang,
Nonthaburi 11000

(25 +/-25) °C

(50 +/- 15) %

In -house method :

- CP-CHS : based on direct measurement by
using standard voltage calibrator and

certified reference material (CRM)

- CP-CHS8 : based on comparison technique by
comparison with reference standard thermometer

Walalak Sirithean

Waly,

Approved Signatory

9 August 2016

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

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

approval of the head of Corporate Services 3 Equipment Calibration and Tesung Services

A 00506392



Cert.No.: 16CH1145

Equipment : pH Meter
Modet : pH 1200 Page.. 20f3 ¢
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YSi
Received Date : 3 August 2016
Condition As-Received: Used item
Calibration Date : 6 August 2016
Reference : 1608-0098DC-1
Condition of this calibration resuit
1. Reference Standard Instrument -
Instrument Model Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 741B 9771002  130RC016 15E3885 15 Nov 2016
2) Ref. Standard Thermometer 1523 2188080 130RC044 161563 18 May 2017

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Reference Standard Materials : pH calibration standard : _
The calibration of the standard buffer solution is perfomed by two-point f
calibration using glass electrode.
(Traceable to Danish Institute of Fundamental Metrology (DFM))

Material Manufacturer Lot. No. Exp. date ot
pH 4.004 Radiometer C02286 14 Apr 2020 :g,
pH 6.999 Radiometer C02291 28 Apr 2020
pH 10.011 Radiometer C02295 13 May 2020 3

3. This certificate was certified only for the instrument we calibrated.
4. This result of calibration was found accurate as shown on date and place of calibration only.

Calibration Results

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

i

Standard U

Unit Under Nominal Voltage Actual Reading Uncertainty of Coverage e,i‘
Calibration Value Input Measurement factor ||

pH mv mV pH (mV) k

PH Meter 4.00 177 48 1775 4.01 0.058 200 | 7%
SIN.-JC00085 7.00 0.00 0.0 7.00 0.058 200 |u
10.00 17748 | -177.3 10.00 0.058 200 |

a 0761295



18

Equipment :

pH Meter Cert.No.: 16CH1145
Model : pH 1200 Page.: 3 of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YSi
Received Date : 3 August 2016
Condition As-Received: Used ltem
Calibration Date : 6 August 2016
Reference : 1608-0099DC-1
Calibration Resuits
Function : pH Measurement
Performing three — buffer standard curve using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) () k
pH Electrode 4.004 4.02 144.7 0.0084 2.00
S/N.:- 6.999 7.01 -32.2 0.0093 2.00
10.011 10.01 -204.9 0.014 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model: -
- Serial No. : -
Dimension of probe;
- Length : 120 mm.
- Diameter : 3 mm.
Immersion Depth : 100 mm
Calibration Standard uuc* Uncertainty of Coverage
Point Temperature Reading Error measurement factor
(c) (c) (c) (c) (x°c) k
25.0 24.999 25.0 0.001 0.20 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 385 %.

-000-

Waly,

a 0769697




METTLER TOLEDO

Calibration Laboratory
Mettler-Toledo (Thailand) Limited
272 Soi Sconvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479
http:/Avww.mi.com
Certificate Number ; CCW-4192-16/C

Customer :

Request Number :
Object / Equipment :
Calibration :
Manufacturer :
Model :

Serial Number :

1D Number :
Agreement Number :
Date of Receipt :
Date of Calibration :
Condition of Equipment :
Place of Calibration :

Comment :

Date of Issue :

Calibrator :

Approved by :

CERTIFICATE OF CALIBRATION Page: 1 of 4
ENVIRONMENT & LABORATQRY CO., LTD.
53/3 Moo 3
T.Talad Kwan, AMueang

NONTHABURI 11000
RREEARALN
Electronic Balance / Scale
Single Range
METTLER TOLEDO
AL204

1228510730
ABN-002
SCL16090147
September 27, 2016
September 27, 2016
Good

304 ROOM

N/A

September 28, 2016

Mr.Chawalit Martsuloke

Mr.Santi Jitniyom

App:c;gved Signatory
T[] Mr.Surachet Sukkate T

The contents of ths cerificate may be published or reproduced or passed to a third party only in ful, except with the prior watten approval of the Caftbration Center, Metder-Toledo (Thailand) Lid.

FOS3C by Melier-Toledo{Thadang) L mdea Rev. 22

—E

Thes & an orginal document



METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel 1027230300 Fax: 027196479

http:/Avww.mt.com
Certificate Number : CCW-4192.16/C

Device Page: 2 of 4

Model : AL204

Serial Number : 1228510730

Calibration : Single Range

Capacity : Max 210 g

Readability : 0.0001 g

Results of Calibration : Without Adjustment

1. Repeatability

For Weighing Range 1 Nominal Value (g) Standard Leviation (g)
Max Capacity = 210 g 20 0.00005
Readability=  0.0001 g 200 0.00008
For Weighing Range 2 Nominal Value (g) Standard Deviation /m
Max Capacity = - g - -
Readability = - g - -

2. Departure of Indication form Nominal Value

For Weighing Range 1

[ Nominal Value Conventional Value| Mean of Indication Correction Uncertainty Coverage Factor
(9) (9) () (9) (9) k
0.2 0.20000 0.20000 0.00000 0.00013 210
0.5 0.50000 0.50000 0.00000 0.00013 2.10
2 2.00001 2.00003 -0.00002 0.00013 2.10
S 4.99998 4.99997 0.00001 0.00013 2.10
10 9.99996 10.00003 -0.00007 0.00013 2.09
20 20.00000 20.00007 -0.00007 0.00013
50 50.00002 50.00010 -0.00008 0.00014
100 99.99995 100.00003 -0.00008 0.00020
150 149.99997 150.00007 -0.00010 0.00027
200 199.99994 200.00007 -0.00013 0.00034

<%

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by ‘

as per listed in table above which cormesponds to a confidence level of about 95%.

FOB3C by Melier-  oleco( nadung) Lamded Rev. 22
Thas 15 an onginal document




METTLER TOLEDO

Calibration Laboratory

Mettier-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

NSCTISETIS 17028 hitp:/Avww.mi.com
CALIBRATION 0062 Certificate Number:  CCW- 4192-16/C
Model : AL204 Serial Number : 1228510730 Page: 3 of 4
For Weighing Range 2
Nominal Value | Conventional Value| Mean of Indication Correction Uncertainty Coverage Factor
{a) (@) (9) (@ (9} k

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor, k
as per listed in table above,which corresponds ta a confidence fevet of about 95%.

3. Eccentricity or Off-Center Loading

Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load

receptor to the edge.
For Weighing Range 1 For Weighing Range 2
Test Load 100 g Test Load .
Position Indication (g) Position
1 100.0000 1
2 100.0002 2
3 99.9999 3
4 99,9998 4
5 100.0000 5
Max Deviation 0.0002 Max Deviation

FOB3C by Metler-Todooo(Thatand} L mded Rev. 2a
This 1 an onginal document




METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Sconvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

http://www.mt.com

Certificate Number : CCW-4192.16/C

Model : AL204 Serial Number : 1228510730 Page: 4 of 4

Environment condition :
The measurement was carried out in the 304 ROOM
under following environment condition :
Temperature : 264 °C to  26.8 °C
Humidity : 58.6 % to 593 %

Measurement method :

The calibration was performed by using Calibration Laboratory's in-house calibration method # CP /W002 /05 based on
" UKAS LAB 14 : Calibration of Weighing Machines " ; edition 4 / November 2006

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made
of stainless steel a density of approximate 8,000 kg/m* on the basis of weighing at air density of 1.2 kg/m® and a temperature of 20+2°C

Reference standards instrument :

Instruments OiML Class Model SerialiConfrol No, Cenrtificate No. Due Date
Standard weight set METTLER TOLEDO  E2 1mg-200g WS22 M151118 Apr 25, 2017
Humidity & Temperature Meter VAISALA - HM34 IN24 16H405 Feb 07, 2017

Measurement uncertainty :
The given extended measurement uncertainty is the standard uncertainty of the measurement muttipfied by an extension factor &,
which corresponds to a confidence level of about 85% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (Sl).
- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECQO Services {Calibration No,0244)
- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association {Thailand - Japan ) {Calibration No,0008)

End of Report

£083C by Merler-Taledo(Thaiand) Lemdes  Rev. 22

Tha nan ﬁnd w‘l




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NS

TEL. 0-2717-3000-24

CA
FAX.0-2719-9484

Cert. No
Page

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :

Submitted by :

Location :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

(/) Pornthippa Tameyakul
(%)

Malee Butkruea

Issue Date :

Hot Air Oven
UM 400
B493.0613
CHO-01
Memmert

Environment & Laboratory Co.,Ltd.
53/3 Moo 3, Ravadee Road,
Taladkwun, Muang,

Nonthaburi 11000

Room No.: 303

(26 £10)°C
(50 + 30 ) %

Viporn Tantiyawutti

Wal

Approved Signatory

26 July 2016

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

This certificate may not be reproduced other than tn {ull, except with the prior written

approsal of the head of Corparate Services 3 : Equipment (alibration and Testing Services.

C-TISI-TIS17025
LIBRATION 0008

.. 16TM19816
2 10of3

N

A 0051033



Equipment : Hot Air Oven Cert. No.: 16TM1916

Model : UM 400 Page.: 2 of 3
Serial No. : B493.0613
ID No. : CHO-01
Manufacturer : Memmert
Received Order : 14 July 2016
Condition As-Received : Used ltem
Calibration Date : 14 July 2016
- Reference : 1607-05180C-1

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT02 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 Model Serial No. Cert. No. Due Date
1) Data Acquisitibn 34970A MY44060450 161380 13 Mar 2017
~ 2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the International System of unit maintained at :-
- National Institute of Metrology Thailand. { NIMT ).
- National Institute of Standards and Technology (NIST), The United State of America

Result of Calibration :-  (*) Without Adjustment
" Function of UUC* : Temperature Source
- Fresh air setting : Close Environment during calibration
| Beginning End
emp.(°C) 32 30
{2 4 REL.Humid.(%) 67 61
c
= + AC Supply (Volt) 230 230
1
g lret)
Q
H 6 5 H/2 8
i @
; 7
Yo ______ H c b Position : | Ref. Std./ID No.:
W2 b2
e ~b 1.} 14RTD101
2 2| 14RTD102 ]
W .3 | 14RTD103
4. | 1eRTD104 |
Di i f :
Probe Iinstaliation Details : imension of Chamber 5 14RTD105
D= 0.33 m 6 14RTD106
a= 5 cm b e PSP
~ W = 0.40 m 7 14RTD107
b= 5 cm y 0.40 T g e
= . m
o= 5 om | .8 | 1eRTDI08
Capacity = 0.05 m? 9 (ref.) 14RTD109

o

a 0759611




‘ Equipment : Hot Air Oven Cert. No.: 16TM1918
Model : UM 400 Page.: 30of 3
* Serial No. : B493.0613
- ID No.: CHO-01
Manufacturer : Memmert
'Received Order : 14 July 2016
" Condition As-Received : Used item
Calibration Date : 14 July 2018
-, Reference : 1607-05180C-1
“ Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc uuc Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°c) (°c) (£°C) (°c) (°C) (£°C) k
104.0 104.0 104.0 0.12 0.67 1.1 0.40 2
Calibration Measured Temperature (°C)
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.834 | 103.955{ 103.688 | 103.960 | 103.937 | 103.616 ] 104.597 104.142 104.264

This instrument was control by temperature controller Sigma, model SFN48.
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 maximun and minimum measured temperatures throughout observation.
Unit Under Calibration

¥ UuC* -
Note

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 %.

-000-

The reported uncertainty of measurement was included stability and excluded uniformity .
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Certificate No. : C06160380 Page 2 of 3

Calibration Results:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.77 420 -1.23 1.16
536.58 538 -1.42 1.16
637.58 638 -0.42 1.16
748.48 750 -1.52 1.16
807.03 808 -0.97 1.16

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2793 0.278 0.0013 0.0045
440 nm
0.5043 0.498 0.0063 0.0045
1.0040 0.984 0.0200 0.0052
0.0000 0.000 0.0000 0.0045
0.2444 0.244 0.0004 0.0045
465 nm
0.4568 0.453 0.0038 0.0045
0.9300 0.916 0.0140 0.0045
0.0000 0.000 0.0000 0.0045
0.2410 0.239 0.0020 0.0045
546.1 nm
0.4639 0.458 0.0059 0.0045
0.9449 0.924 0.0209 0.0045
0.0000 0.000 0.0000 0.0045
0.2557 0.253 0.0027 0.0045
590 nm
0.5033 0.495 0.0083 0.0045
1.0023 0.974 0.0283 0.0053
0.6000 0.000 0.0000 0.0045
0.2552 0.252 0.0032 0.0045
635 nm
0.4974 0.490 0.0074 0.0045
0.9720 0.948 0.0240 0.0045

SPCC-FM-C06-07: 03 May 2016
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o UNIIAY NUAMUS fuay Weeu
[ 1 30 30 30 30
2 30 ngn 30 nyn
3 30 30 30 30
a4 430 e e vign
5 wen wen wen 30
6 wEn 30 wgn 30
7 30 wen 30 30
8 Ny 30 neym 30
9 30 30 30 nan
10 30 nyn nyn neyn
11 ngn nem ngo 30
12 30 nyA nya nyn
13 s Ny nen e
14 30 30 30 wen
15 nyn 30 30 nyn
16 Ny 30 Yo nee
17 30 neya 30 neyn
|18 30 vejn 30 viejn
19 30 e nYH 30
20 e 30 30 30
21 e e 30 30
22 N nyn 30 30
23 Ny nyA 30 nyo
24 wyn 30 30 ny
25 nya wejo hYN 30
26 nyn
27 Ny
28 nga
29 nyn
30 30
31 30
LR nasvila 16.45 u.
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