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aduil drsuafie AT
1 Arsenic Digestion, Inductively Coupled Plasma Method®
74 Barium Digestion, Inductively Coupled Plasma Method™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
4 Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method®?
6 Chromium Digestion, Inductively Coupled Plasma Method®
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method

Copper Digestion, Inductively Coupled Plasma Method™?

Hexavalent Chromium Colorimetric Method®?
10 Lead Digestion, Inductively Coupled Plasma Method?
11 Manganese Digestion, Inductively Coupled Plasma Method™?
12 Nickel Digestion, Inductively Coupled Plasma Method™?
13 Oil & Grease Liquid-Liquid, Partition Gravimetric Method™
14 oH Electrometric Method®
15 Phenols Distillation, Direct Photometric Method™?
16 Selenium Digestion, Inductively Coupled Plasma Method?
17 Sulfide lodometric Method®?
18 Temperature Laboratory and Field Methods®
19 | Total Dissolved Solids Dried at 180 °C
20 Total Kjeldahl Nitrogen Macro-Kjeldahl Method®
21 Total Suspended Solids Dried from 103 to 105 °C%?
22 Zinc Digestion, Inductively Coupled Plasma Method?

W1ldau 97u9u 17 5789013

a1aufl dsuany BAATZA
i Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic Digestion, Inductively Coupled Plasma Method™@
3 Bari asma Method®
il Be asma Method?
5 Cad asma Method?

6 Chromium...
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Chromium Digestion, Inductively Coupled Plasma Method™®
Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®?
8 Chromium (V1) Colorimetric Method™?
Lead Digestion, Inductively Coupled Plasma Method®?
10 Manganese Digestion, Inductively Coupled Plasma Method?
11 Nickel Digestion, Inductively Coupled Plasma Method™
12 pH Electrometric Method™
13 Phenol Distillation, Direct Photometric Method?
14 Selenium Digestion, Inductively Coupled Plasma Method™
15 Silver Digestion, Inductively Coupled Plasma Method?
16 Vanadium Digestion, Inductively Coupled Plasma Method?
17 Zinc Digestion, Inductively Coupled Plasma Method™®

91n1ALEe (Udaeszuie) 3112uU 21 518013

10

ardud dnsuany B hATen
1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
3 Beryllium lsokinetic Sampling, Digestion, Inductively Coupled
. Plasma Method™
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Carbon Monoxide Instrument Analyzer Method™
Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
W Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
9 Lead Isokinetic Sampling, Digestion, Inductively Coupled

(31

tively Coupled

11 Nickel...
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

13 Opacity Ringelmann's Method™

14 Oxides of Nitrogen Instrument Analyzer Method®

15 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrument Analyzer Method™

17 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method"!

18 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

19 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

20 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®

21 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

22 Xylene Adsorption Sampling, Gas Chromatographic

Method™

aaﬂggaﬁa’fﬁﬁ]ﬁ‘lﬂﬁuﬁ's 37U9U 1 58NS

ardudl arsuany BAazd
1 pH Electrometric Method™®
Ay 97UIU 14 5980135

a1 Arsuane ERRIGERER
Antimony Digestion, Inductively Coupled Plasma Method®?
Arsenic Digestion, Inductively Coupled Plasma Method®”!
Barium Digestion, Inductively Coupled Plasma Method®”
Beryllium Digestion, Inductively Coupled Plasma Method!®”!
Cadmium [4.5]

0o ~N O BRAWLWN -

Digestion, Inductively Coupled Plasma Method
P ; 5]

d[4,5]
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9 Mercury Digestion, Inductively Coupled Plasma Method!*
10 Nickel Digestion, Inductively Coupled Plasma Method™*”’
11 Selenium Digestion, Inductively Coupled Plasma Method*
12 Silver Digestion, Inductively Coupled Plasma Method™”!
13 Vanadium Digestion, Inductively Coupled Plasma Method™?!
14 Zinc Digestion, Inductively Coupled Plasma Method™®!
LlaNa1381989

1. A9ENTINAMASTU. USTMANIENTIgAaInnssi 13ae MyuamUinamhaiuiiedy
TuenmafisyuigeananUdowwemdounuadsany wea, 2549, $19AA91YLUAEI. 4 SuAN 2549,
AUl 123 maufiey 125 9.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ed. Washington, DC: APHA, 2023,

3. United States Environmental Protection Agency. Standard of Performance for
New Stationary Source. 40 CFR 60. Appendix A, 2019.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils. SW-846
Method 30508B, 1996.

5. United States Environmental Protection Agency. Test Method for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission Spectrometry.
SW-846 Method 6010D, 2018.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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1 13"1 - ammauaaaﬁ"’wm Standard Methods for the Examination
ﬁqmwgﬁ 103 °C §is 105 °C of Water and Wastewater, APHA,
3.0 mg/L &1 100 mg/L AWWA & WEF, 24" ed., 2023,
part 2540 D
- miﬁasmalé'ﬁy'wm Standard Methods for the Examination
ﬁqquﬁ 180 °C of Water and Wastewater, APHA,
50 mg/L 9 1 500 mg/L AWWA & WEF, 24" ed., 2023,
part 2540 C
2 Wy - @SuILARLR Standard Methods for the Examination
figaimndl 103 °C &1 105 °C of Water and Wastewater, APHA,
5.0 me/L 89 5 000 me/L AWWA & WEF, 24" ed., 2023,
part 2540 D

PONATILIN & TUN 6 NUAUS 2563
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(719) ‘ﬁqmwﬂuﬁ 180 °C of Water and Wastewater, APHA,
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100 mg/L 9 10 000-mg/L

- ATULVIUBBETIIVUA
Vigaumi 103 °C s 105 °C

3.0 mg/L 819 100 mg/L
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Mgaumnil 180 °C

500 me/L 813 40 000 mg/L

AWWA & WEF, 24" ed., 2023,
part 2540 C

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2540 D

Standard Methods for the Examination
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AWWA & WEF, 24" ed., 2023,

part 2540 C
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TSP High Volume Sampler Calibration

Calibration Report No. TSP-6801008

TSP No.: 5336 Date: 24-Jan-25

Location: unafuilasems Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 29.0 Temperature (deg K): 302.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K): 293.0

CALIBRATION ORIFICE

Make: Tisch Environmental, Inc Ostd Slope: 1.29243
Model: TE-5025A Ostd Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
CALIBRATIONS
Plate or H20 Qstd I Ic LINEAR
Test # (in) (m3/min) (chart) (corrected) ' REGRESSION
1 2.70 1.275 25.85 25.62 Slope = 26.4333
2 4.12 1.572 34.11 33.81 Intercept = -7.9762
3 5.49 1.812 40.20 39.85 Corr. coeff.= 0.9999
4 6.56 1.980 44,67 44.28
5 Tul3 2.063 47.00 46.59 # of Observations: 5

Range of Chart 50.28
s s R . at 40-60 CEM ]

40,0 Bz gk s i I o SIS TPTie, o ARl |
36.0 Bt el o I CEESTN SRR S AR |

(LT S——

Calibrated b

20.0 ! i | ! i e

Chart Recarder

15.0 < 1 ! | = A | R [y NY—

Approved b

5.0 - S W S S—| | i | —

0.0
0.00 0.50 1.00 1.50 2.00 250

m3/min.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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PM10 High Volume Sampler Verification

Verification Report No. PM-6801008

SITE

PM-10 No.: 1942 Date: 24-Jan-25

Location: ulnmiuillasams Test: C.Kunlapat

Approval: K.Metawee

CONDITIONS

Sea Level Pressure (hPa) 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 29.0 Temperature (deg K): 302.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754.4
Seasonal Temp. (deg C) 281 110 Seasonal Temp. (deg K): 294.0

CALIBRATION ORIFICE

Make: Tisch Environmental, Inc Slope: 1.29243

Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24

TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION

1 253 0.793 28.00 27.76 Slope (m)= 29.6210
2 3.61 0.944 32.73 32.44 Intercept (b)= 4.40093
3 6.20 1.232 41.20 40.84 Corr. coeff.(r)= 0.9993

4 7.14 1.321 44 .39 44.00 SFR = 1.157

5 8.73 1.459 46.30 47.30 SSP = 61.24

0.00 # of Observations: 5

Range of Chart 40.42
at 36-44 CEM )

60,0 S m——— = 5 R —

Calibrated by

Chart Recorder

-~ LN — | . | [ | Approved by

0.0
0.00 0.25 050 0.75 1.00 1.25 1.50 1.75

m3/min.

This report shall not be reproduced except infull, without the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6801004 Page:1/1
Calibrated Date: 24 January 2025
Calibrated For: 158w LagWilad LA raugashiu A6
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 48C SIN: 368
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD $02 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 34.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifto
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
50 -
45 = IU— -

Reading (PPM)

Reference (PPM

40.0

This report shall not be repraducrd except infuil without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
Scarlet Tech
ST-11D

820952

Sound Calibrator Model ST-120
Serial No. ST-120C0231E
Date of Calibration : February 21, 2024

Report No. : SLM-6801002
Calibrated Date : 24/01/2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
1141 114.1 0.0 114.0
Calibrated By :
Date :
Approve By :
Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,.LTD.
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TSP High Volume Sampler Calibration
Calibration Report No. TSP-6802010
TSP No.: 1947 Date: 11-Feb-25
Location: uvinwfiuillasims Technical: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg) 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Ostd Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
CALIBRATIONS
Plate or H20 Qstd I e LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.270 27.22 26.87 Slope = 24.4534
2 4.12 1.565 33. 95 33.51 Intercept = -4.4235
3 5.49 1.805 40.20 39.68 Corr. coeff.= 0.9995
4 6.56 1.971 44.26 43.69
5 T3 2.054 46.65 46.04 # of Observations: 5
Range of Chart 50.12
500 at 40-60 CFM )
45,0
40,0
35.0
A Calibrated by
'E 250
E 200
150
100
Approved by
50
00
0.00 0.50 1.00 1.50 200 250
m3/min.

This report shall not be reproduced except infull without the writlen approval of TOPS-LAB Consultans Co.,Ltd
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PM10 High Volume Sampler Verification
Verification Report No. PM-6802010
SITE
PM-10 No.: 8106 Date: 11-Feb-25
Location: uShafuillassnts Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754.4
Seasonal Temp. (deg C): 21.0 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun—-24
TEST
Plate orx H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
it 2453 0.796 26.89 26.54 Slope (m)= 31.7766
2 3.61 0.948 31.26 30.85 Intercept (b)= 1.1146
3 6.32 1.249 41.60 41.06 Corr. coeff.(r)= 0.9992
4 7.14 ly 31281 44,23 43.66 SFR = 1.167
5 8.73 1.466 47.80 47.30 SSP = 60.21
0.00 # of Observations: 5
Range of Chart 40.26
at 36-44 CFM )

60.0

500 -

400 -

Calibrated by

300 -

Chart Recarder

200 -

Approved by

10.0

0.0
0.00 025 0.50 0.75 1.00 1.25 1.50 1.75

m3imin.

This report shall not be reproduced except infullwithout the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6802008 Page:1/1
Calibrated Date: 11 February 2025
Calibrated For:
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: T300 SIN: 1757
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD 802 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 35.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
50
45 40.0
40 40.0
s 35
& 30
g 25 —
B 20 e g e = | g ,_
T 45
10
5 0.0
: 0 0.0 40
Reference (PPM)

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
Scarlet Tech
ST-11D

820955

Sound Calibrator Model ST-120
Serial No. ST-120C0231E
Date of Calibration : January 27, 2025

Report No. : SLM-6802012
Calibrated Date : February 11, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 -0.1 114.0
Calibrated By :
Date :
Approve By :
Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TSP High Volume Sampler C

alibration

Calibration Report No. TSP-6803083

TSP No.: 4862 Date: 27-Mar-25
Location: uinniuilasnis Technical: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg) 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Ostd Intercept: -0.01962
Serialf#: 3092 Date Certified: 18-Jun-24
CALIBRATIONS
Plate or H20 Qstd I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.270 27.00 26.65 Slope = 24.6467
2 4. 182 1.565 34.20 33.76 Intercept = -4.7367
3 5.49 1.805 40.21 39.69 Corr. coeff.= 0.9999
4 6.56 1.971 44 .30 43.73
5 7.13 2.054 46.68 46.07 # of Observations: 5
Range of Chart 50.00

Chart Recarder

100 1 ¥ I D

at 40-60 CEM

m3/min.

Calibrated by

Approved by

This report shall not be reproduced except infull without the wrilten approval

| of TOPS-LAB Consultans Co,,Ltd.
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PM10 High Volume Sampler Verification

Verification Report No.

PM-6803076

SITE
PM-10 No.: 7550 Date: 27-Mar-25
Location: udnafuillasins Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure {(mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SIL Press. (hPa): 1005.8 Corrected Seasonal {(mm Hg) 754.4
Seasonal Temp. (deg C) 21.0 Seasonal Temp. (deg K) 294 .0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.53 0.796 26.95 26.60 Slope (m)= 31.3217
2 3.61 0.948 31 550 31.09 Intercept (b)= 1.5896
3 6.32 1.249 41.27 40.73 Corr. coeff.(r)= 0.9997
4 7.14 1.327 44.00 43.43 SFR = 1.167
5 8.73 1.466 47.32 47.30 SSP = 60.12
0.00 # of Observations: 5
Range of Chart 39.70
at 36-44 CFM )

]
50.0 v 1 | ' ' |
250 +———

40.0

Chart Reoorder

m3/min.

Calibrated by :

Approved by :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6803027 Page:1/1
Calibrated Date: 27 March 2025
Calibrated For:
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 48C SIN: 368
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD S$02 Conc 52.99 PPM
ZERO AIR Genearator E07NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 35.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

Reading (PPM)

Calibrate By

Single Point Calibration Chart

Reference (PPM)

40.0

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
Scarlet Tech
ST-11D

820954

Sound Calibrator Model ST-120
Serial No. ST-120C0231E
Date of Calibration : January 27, 2025

Report No. : SLM-6803070
Calibrated Date : March 27, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 -0.1 114.0
Calibrated By :
Date :
Approve By :
Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TSP High Volume Sampler Calibration

Calibration Report No. TSP-6804031

TSP No.: 1945 Date: 4-Apr-25
Location: uihwiuillasnis Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A QOstd Intercept: -0.01962
Serial$#: 3092 Date Certified: 18-Jun-24
CALIBRATIONS
Plate or H20 QOstd I i€ LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.270 27.20 26.85 Slope = 24.4974
2 4.12 1.565 33.97 33.53 Intercept = -4.4820
3 5.49 1.805 40.25 39.73 Corr. coeff.= 0.9996
4 6.56 1.971 44.31 43.74
5 7.13 2.054 46.64 46.03 # of Observations: 5
Range of Chart 50.00
500 e - - —T at 40-60 CFM

Calibrated by

250 - . N N U

Charl Recorder

Approved by :

m3/min.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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PM10 High Volume Sampler Verification

Verification Report No. PM-6804022
SITE
PM-10 No.: 8456 Date: 3-Apr-25
Location: ulnaiuillasinis Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754.4
Seasonal Temp. (deg C): 21.0 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2 2513 0.796 26.80 26.45 Slope (m)= 31.8572
2 3.61 0.948 3125 30.84 Intercept (b)= 0.9878
3 6.32 1.249 41.57 41.03 Corr. coeff. (r)= 0.9993
4 7.14 1.327 44.19 43.62 SFR = 1.167
5 8.73 1.466 47.82 47.30 sSSP = 60.16
0.00 # of Observations: 5
Range of Chart 40.24
. at 36-44 CFM i
I 60.0 4 [
| . |
[ | [
| 50.0 1~ — = |
{ 40.05- — |
N f o : Calibrated by :
:: 30.0 4— ‘
|
SRR (S (S — i
100 1 — i Approved by :
P SN BN SN S L S— |
00 i
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
m3/min.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6804024 Page:1/1
Calibrated Date: 03 April 2025

Calibrated For: Lagfias nifia AAURATATY $1N@

Instruments Information

Manufacturer API
S/N: 337

Analyzer Type: CO Analyzer
Model: 48C

Calibration System

Calibrator Unit Standard Gas

NO Conc 54.81 PPM

S02 Conc 52.99 PPM

CO Conc 4,469 PPM
Expire Date: 6 November 2027

Dilutor Model B22019
SIN: APPVD
ZERO AIR Genearator EO7NI99E15A0002
S/N: EB0125123

Environment: Temperature 35.0 °C Humidity:_47.0 %RH

Calibration Report

Zero Span

Status

Reference
(PPM)

Reading
(PPM)

Drift
(PPM)

Reference
(PPM)

Reading
(PPM)

Drift%

Before

0.0

0.0

0.0

40.0

40.0

0.0

After

0.0

0.0

0.0

40.0

40.0

0.0

50 -
45 4

Single Point Calibration Chart

40 A———

35 1
30 -

20 -
15 4
10 4—

Reading (PPM)

25 4——

——40:0

Reference (PPM)

Calibrate By :

400

This report shall not be reproducrd except infull without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
Scarlet Tech
ST-11D

820951

Sound Calibrator Model ST-120
Serial No. ST-120C0231E
Date of Calibration : January 27, 2025

Report No. : SLM-6804047
Calibrated Date : April 3, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 1141 -0.1 114.0
Calibrated By :
Date :
Approve By :
Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.



gamea
Rectangle

gamea
Rectangle


TSP High Volume Sampler Calibration
Calibration Report No. TSP-6805022
TSP No.: 1945 Date: 20-May-25
Location: vinnfiuilazins Technical: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K) 304.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Ostd Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
CALIBRATIONS
Plate or H20 Qstd I IcC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 270 1.270 27.00 26.65 Slope = 24.6848
2 4.12 1.565 33.78 33.34 Intercept = -4.9173
3 5.49 1.805 40.22 39.70 Corr. coeff.= 0.9996
4 6.56 1.971 44.31 43.74
5 a3 2.054 46.50 45.90 # of Observations: 5
Range of Chart 49.80
| 500 T——— at 40-60 CFM
i =5 | (SN S PO

Calibrated by :

Chart Recorder

Approved by :

50 . . —

L2s)
0.00 0.50 1.00

m3/min,

This report shall not be reproduced except infull without Lhe written approval of TOPS-LAB Consultans Co.,Ltd.
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PM10 High Volume Sampler Verification
Verification Report No. PM-6805021
SITE
PM-10 No.: 8456 Date: 20/5/2025
Location: uSnmituillaseinis Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754 .4
Seasonal Temp. (deg C) 21.0 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.53 0.796 26.50 26.16 Slope (m)= 31.9524
2 3.61 0.948 31.60 31.19 Intercept (b)= 0.8756
3 6.32 1.249 41.51 40.97 Corr. coeff. (r)= 0.9995
4 7.14 1.327 44.19 43.62 SFR = 1.167
5 8.73 1.466 48.00 47.30 33P = 60.16
0.00 # of Observations: 5
Range of Chart 40.15
at 36-44 CFM )
|| 60.0 |
|
Y A S R — I |
L1 B S — '
40.0 PN, TN UV, S——
. o Calibrated b
£ 300
g
E 20.0 — — —
100 — B S .................... 1 Approved b
0.0 i
0.00 0.25 0.50 0.75 1.00 125 1.50 1.75
m3/min.

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6805011 Page:1/1
Calibrated Date: 20 May 2025

Calibrated For: aaRiaw QLﬁm AAURAITATH $INA

Instruments Information

Manufacturer API
S/N: 337

Analyzer Type: CO Analyzer
Model: 48C

Calibration System

Calibrator Unit Standard Gas

NO Conc 54.81 PPM

S02 Conc 52.99 PPM

CO Conc 4,469 PPM
Expire Date: 6 November 2027

Dilutor Model B22019
S/IN: APPVD
ZERO AIR Genearator EO7NI99E15A0002
S/N: EB0125123

Environment: Temperature 35.0 °C Humidity:_47.0 %RH

Calibration Report

Zero Span

Status

Reference
(PPM)

Reading Drift
(PPM) (PPM)

Reference
(PPM)

Reading
(PPM)

Drift%

Before

0.0

0.0 0.0

40.0

40.0

0.0

After

0.0

0.0 0.0

40.0

40.0

0.0

50 -
45 4
40 -
35 -
30

20 -
15
10 -

Reading (PPM)

Single Point Calibration Chart

25 4—m—

40-0-

Calibrate By :

Reference (PPM)

This report shall not be reproducrd except infull, without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
Scarlet Tech
ST-11D

820951

Sound Calibrator Model ST-120
Serial No. ST-120C0231E
Date of Calibration : January 27, 2025

Report No. : SLM-6805015
Calibrated Date : May 20, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
{dB) (dB) (dB) (dB)
114.0 114.1 -0.1 1140
Calibrated By :
Date :
Approve By :
Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TSP High Volume Sampler Calibration

Calibration Report No. TSP-6806002

TSP No.: 1945 Date: 13-Jun-25
Location: vnwiuilasims Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg) 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
CALIBRATIONS
Plate or H20 QOstd I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.270 26.90 26.55 Slope = 24.9281
2 4,12 1.565 33.87 33.43 Intercept = -5.2738
< 5.49 1.805 40.35 39.83 Corr. coeff.= 0.9997
4 6.56 1,971 44.40 43.82
5 7.13 2.054 46.62 46.02 # of Observations: 5
Range of Chart 50.10
500 — T T e e at 40-60 CFM

35.0 1 1 - e

Calibrated by

Chart Recorder

|

| _

| [ 1 0 | | | . Approved by
| T ¢ !

|

0.00 0, .50 1.00 1.50 200 2.50

m3/min.

This report shail not be reproduced except infull without the writlen approval of TOPS-LAB Consultans Co.,LLd
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PM10 High Volume Sampler Verification

Verification Report No. PM-6806002

SITE

PM-10 No.: 8456 Date: 13/6/2025

Location: uSnaiuillasems Test: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg) 754.4
Seasonal Temp. (deg C): 21.0 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 18-Jun-24
TEST
Plate or H20 Qa T IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.53 0.796 26.84 26.49 Slope (m)= 31.5779
2 3.61 0.948 31.60 31.19 Intercept (b)= 1.3898
3 6.32 1.249 41.58 41.04 Corr. coeff.(r)= 0.9995
4 7.14 1.327 44.19 43.062 SFR = 1.167
5 8.73 1.466 48.07 47.30 SSP = 60.28
0.00 # of Observations: 5
Range of Chart 40.15

at 36-44 CFM

Chart Recorder

600 ¢

50.0 ) ERYRE. P
400 T——

30.0 +-

10.0

0.0

0.00 025 0,50 0.75

1.50

m3/min.

1.75

Calibrated by

Approved by

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd.
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Analyzer Performance Test

Calibration Report No.: 6806001 Page:1/1
Calibrated Date: 13 June 2025
Calibrated For: LoaWiaa L@ AEURAITATY $IMa
Instruments Information
Analyzer Type: CO Analyzer Manufacturer AP|
Model: 48C S/N: 337
Calibration System
Calibrator Unit Standard Gas 1
Dilutor Model B22019 NO Conc 54.81 PPM
SIN: APPVD 802 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM
S/IN: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 35.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

Single Point Calibration Chart

i
'.
[ 40.0
s
o
L —
o [ ——
| £
| B .
]
@ SN e I, e b A D ey e RO At | ;
x ]|
!
i
i
0§00 40 :
Reference (PPM) i
Calibrate By :

This report shall not be reproducrd except infull without the written approval of TOPS-LAB Consultants Co.,Ltd.
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Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
Scarlet Tech
ST-11D

820951

Sound Calibrator Model ST-120
Serial No. ST-120C0231E
Date of Calibration : January 27, 2025

Report No. : SLM-6806002
Calibrated Date : June 13, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.1 -0.1 114.0

Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,.LTD.
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us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number MW-0058-24 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follows :

Temperature :23.0£2.0 °C
Relative Humidity : 55 %15 %RH

Calibration Condition:
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are

23.7°C and 53 %RH.

MEASUREMENT METHOD:

The Orifice gas flow device was calibrated against NIMT's Standard Gas Meter Model DELTA S-
Flow G65. The CP-MW 0009 was used as a calibration guideline.

TABULATION OF RESULTS:

The tables on the next page give the measured values.

UNCERTAINTY OF MEASUREMENT:

The stated uncertainty is the expanded uncertainty which is obtained by multiplying the standard
uncertainty by the coverage factor k£ = 2. It has been determined in accordance with EA publication
EA-4/02M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and “JCGM
100:2008 Evaluation of measurement data - Guide to the Expression of Uncertainty in Measurement
(GUM 1995 with minor corrections)”. The value of the measurand lies within the assigned range of
values with a probability of 95 %.

TRACEABILITY:

This certificate provides a traceability of the measurement to recognized the national standards, and
to the realization of the International System of Units (SI).



us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number MW-0058-24 Page 3 of 3 pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with thé Gas Meter
standard. The Humid air was used as a medium in the system. The standard conditions are 25°C

(298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1. The results of QO actual calibration data

Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm]I Ap Meter | Ap Orific Y Actual Flow [Q,]
m’/min mmHg °G °C mmHg inH,O m’/min

1 0.696 755.108 23.55 23.58 55.760 1.792 0.839 0.644
2 0.909 755.169 23.58 23.60 53.403 3.083 1.101 0.845
3 0.997 755.156 23.59 23.59 37.881 3.884 1.235 0.947
4 1.067 755.181 23.58 23.57 31.216 4546 | 1337 1.023
5 1.165 755.206 23.63 23.57 27.319 5.509 1.471 1.124

Slope (m ): 1.31814

Intercept (b ): -0.01144

Correlation coefficient (r): 0.99988

Uncertainty (k=2): 0.015 m’/min

Table 2. The results of O standard calibration data
Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm]l Ap _Meter | Ap Orificd Y Standard Flow [Q 4]
m’/min mmHg °C °C mmHg inH,0 m*/min

1 0.696 755.108 2355 23.58 55.760 1.792 1.338 0.643
2 0.909 755.169 23.58 23.60 53.403 3.083 1.754 0.843
3 0.997 755.156 23.59 23.59 37.881 3.884 1.969 0.945
4 1.067 755.181 23.58 23.57 31.216 4.546 2.131 1.022
5] 1.165 755.206 23.63 23.57 27.319 5.509 2.345 1.122

Slope (m ): 2.10451

Intercept (b ): -0.01824

Correlation coefficient (r): 0.99988

Uncertainty (k=2): 0.016 m’/min

End of Certificate of Calibration




Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Purham, NC 27713
Alrgas.com

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO7NI9YE15A0002 Reference Number: 122-401652592-1
Cylinder Number: EB(0125123 Cylinder Volume: 143.7 Cubic Feet
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2016 PSIG
PGVP Number: B22019 Valve Qutlet: 660

Gas Code: APPVD Certification Date:  Nov 06, 2019

Expiration Date: Nov 06, 2027

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards {May 2012)" document EPA
600/R-12/531, using the assay pracedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a tolal analytical
unicettainty as staled below with a confidence Jevel of 85%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are ona

i rmole/mele basis unless otherwise noted.

Do Not Use This Cylinder below 100 ﬁsig, i.e, 0.7 megapascais.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
o Concenfration Concentration Meathod Uncertainty Dates
NOX £5.00 PPM 54.81 PPM G1 +/- 0.9% NIST Traceable 10/29/2019, 11/06/2019
NITRIC OXIDE 55.00 PPM 54.80 PPM G1 +/- 0.9% NIST Traceable 10/29/2019, 11/06/2019
SULFUR DICXIDE 55.00 PPM 52.99 PPM G1 +/- 1.0% NIST Traceable 10/28/2019, 11/06/2019
METHANE 180.0 PPM 172.8 PPM 31 +/- 0.7% NIST Traceable 10/29/2019
PROPANE 180.0 PPM 178.5 PPM G1 +/- 1.3% NIST Traceable 10/30/2019
CARBON DIOXIDE 950.0 PPM 958.7 PPM G +/- 0.6% NIST Traceable 10/29/2019
CARBON MONOXIDE 4500 PPM 4469 PPM G1 +/- 0.7% NIST Traceable 10/30/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060657 CC465102 50.42 PPM NITRIC OXIDE/NITROGEN +-0.8% Jun 27, 2020
PRM PRM D562879 10.01 PPM NITROGEN DIOXIDE/AIR +-1.9% Aug 17, 2018
NTRM 17060225 EBOO79096 100.3 PPM NITRIC OXIDEMNTROGEN +/- 1.0% Jul 23, 2023
RGM 12362 SG916305BAL 4.701% % PROPANE/NITROGEN +-0.3% Jun 04, 2020
GMIS 124206889114 CC322598 4.432 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Aug 15, 2021
NTRM 14010338 ND48595 49,08 PPM SULFUR DIOXIDE/MNITROGEN +-0.9% Apr 17, 2024
NTRM 12060910 CC356255 98.05 PPM METHANE/NITROGEN +/- 0.6% Dec 22, 2023
NTRM 10060806 CC317625 933.7 PPM CARBON DIOXIDE/NITROGEN +-0.5 May 09, 2020
NTRM 080123 KALO04604 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
GMIS 124504060104 CCBes56 4,8803 % PROPANE/NITROGEN +/- 0.4% Oct 22, 2023
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Anatytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801549 CO2 FTIR Qct 17, 2019
Horiba VIA510 CO RS2ZEGLEK Nondispersive Infrared (NDIR) Oct 30, 2019
Nicolet 6700 AHRD801549 CH4 FTIR QOct 17, 2019
Nicolet 6700 AHR0801549 NO FTIR Oct 17, 2019
Nicolet 6700 AHRO801549 NO FTIR Qct 17, 2019
Varian 3800 C3HS Gas Chromatograph Oct 02, 2019
Nicolet 6700 AHR0801549 802 FTIR Qct 17, 2019

Triad Data Available Upon Request

NOTES:GROSS WEIGHT: 28,750 g
NET WEIGHT: 4,327.8 g

Page 1 of 122-401652592-1
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Certificate of Calibration

ID LINE : IEC17025

Certificate Number : SPR25010110-1 Page: 1 of 3

Customer : TOPS-LAB Consultants CO., LTD.

189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Equipment Name : Sound Level Meter
Manufacturer : Scarlet Tech
Model : ST-11D

Serial Number © 820952

ID. Number : TLC-S-029

Environmental Conditions

Ambient Temperature i 28°C% 3°C Received Date » 10 Jan 2025
Relative Humidity © B50% T15% Calibration Date : 10 Jan 2025
Location of Calibration : In-Lab Recommend Due Date : 10 Jan 2026
Calibration Procedure : SP-CPE-04-01 Date of Issue : 11 Jan 2025

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer

SP-FM-04-15 rev.0
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?{'@///:-_—_\\\\':3?? ACCREDITED
il DIMEI::S?IIJ_:IBARLA:}mgMENT
ID LINE : IEC17025 a a e p
Certificate Number : SPR25010110-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibrati Co -
ID LINE : IEC17025
Certificate Number : SPR25010110-1 Page : 3 0of 3
Range : 94 to 114 dB Function : @1kHz
"/_‘- Select A Unit : dB
) Standard UUE Reading SHEE Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 93.9 —-0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select C Unit : dB
Stanqard UUC Reading Eror Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.8 93.8 -0.2 -0.2 0.15
' 114 113.7 113.7 -0.3 -0.3 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

— End of Certificate -

SP-FM-04-15 REV.0
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CERTIFICATE OF CALIBRATION

NO. 20240223101

Name of Product: Sound Level Meter
Model: ST-11D

Serial Number: 820951
Specification: Class1
Conclusion: Pass

Date of calibration: 2024-02-23
Due Date: 2025-02-22

I, Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets all specification givenin

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il.  This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

IIl.  This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK . o
4. Measuring up limit: 140 dBA

2. Type & serial No. of Microphone: AWA14425-58879 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231 Sound

Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C 7

10 -71.0 -14.9 -0.7 1000 0.0 0.0 -0.1

20 -50.3 -6.3 -0.3 2000 0.3 -0.1 0.0

315 -39.5 -2.9 -0.3 4000 12 -0.7 0.0

63 -26.2 -0.8 -0.1 8000 -1.0 -3.0 0.0

125 -16.1 -0.2 -0.1 12500 -6.0 -1.8 -0.1

250 -8.6 0.0 0.0 16000 -n.7 -13.7 0.0

500 -3.2 0.0 0.0 20000 -23.8 -25.8 -0.3
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6. Self-generated noise

Microphone replaced by electrical input signal device

8.2 dB(A) 7.9 dB(C) 13.7 dB(2)
1. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.1
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -7.0
2 -18.1 -26.9 -26.9 -7.0
0.25 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One nominal Positive half nominal Negative nominal
cycle value value half value
LCpeak-LC(dB) 35 35 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time:_60 S; Measurement period:_180 S.




[ T | e
LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1
Uncertainty of measurement results: 0.4 dB (k=2)
Environment conditions:
Air temperature: _ 20 °C
Relative humidity: 50 %
Static pressure: _101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator BE&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate Number
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Certificate of Calibration
: SPR25010110-4 Page : 1 of 3

: TOPS-LAB Consultants CO., LTD.

189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Scarlet Tech

ST-11D

820884

TLC-S-036

2BEEIW 3 B Received Date : 10 Jan 2025
50% Y15 % Calibration Date 10 Jan 2025
In-Lab Recommend Due Date : 10 Jan 2026
SP-CPE-04-01 Date of Issue © 11 Jan 2025

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer
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ID LINE:IEC17025 a b a O p O rt
Certificate Number : SPR25010110-4 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
aTrescal company hs‘"@"’z AIiAB

ANSI Nationa! Accredifation Board
ACCREDITED

e,
N

)

)

K

Z, =
Dy o CALIBRATION AND
AeRny DIMENSIONAL MEASUREMENT

Result of Calibration

ID LINE : IEC17025

Certificate Number : SPR25010110-4 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Stanc_iard SEC fleading Erpor Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 118.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Stanqard HUE Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration
: SPR25010110-2 Page: 1 of 3

Certificate Number

Customer

: TOPS-LAB Consultants CO., LTD.

189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Scarlet Tech

ST-11D

820881

TLC-S-034

gestir 38€ Received Date ¢ 10 Jan 2025
50% T 15 % Calibration Date 10 Jan 2025
In-Lab Recommend Due Date : 10 Jan 2026
SP-CPE-04-01 Date of Issue : 11 Jan 2025

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer

SP-FM-04-15 rev.0
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ID LINE : IEC17025 C b a n e p
Certificate Number : SPR25010110-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibrati TN e,
Certificate Number : SPR25010110-2 Page : 3 of 3
Range : to 114 dB Function : @1kHz
Select A Unit - dB
Standard UG Rdading Error Uncertainty
Setting Fast Slow Fast Slow (+£)
94 93.9 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select C Unit : dB
Stanc_iard UUS Reading EliC| Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.8 93.9 -0.2 -0.1 0.15
114 113.7 113.7 -0.3 -0.3 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0
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CERTIFICATE OF CALIBRATION

NO. 20240223101

Name of Product: Sound Level Meter
Model: ST-11D

Serial Number: 820951
Specification: Class1
Conclusion: Pass

Date of calibration: 2024-02-23
Due Date: 2025-02-22

Calibrated b

I, Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets all specification givenin

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il.  This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

IIl.  This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK . o
4. Measuring up limit: 140 dBA

2. Type & serial No. of Microphone: AWA14425-58879 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231 Sound

Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C 7

10 -71.0 -14.9 -0.7 1000 0.0 0.0 -0.1

20 -50.3 -6.3 -0.3 2000 0.3 -0.1 0.0

315 -39.5 -2.9 -0.3 4000 12 -0.7 0.0

63 -26.2 -0.8 -0.1 8000 -1.0 -3.0 0.0

125 -16.1 -0.2 -0.1 12500 -6.0 -1.8 -0.1

250 -8.6 0.0 0.0 16000 -n.7 -13.7 0.0

500 -3.2 0.0 0.0 20000 -23.8 -25.8 -0.3
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6. Self-generated noise

Microphone replaced by electrical input signal device

8.2 dB(A) 7.9 dB(C) 13.7 dB(2)
1. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.1
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -7.0
2 -18.1 -26.9 -26.9 -7.0
0.25 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One nominal Positive half nominal Negative nominal
cycle value value half value
LCpeak-LC(dB) 35 35 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time:_60 S; Measurement period:_180 S.
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LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1
Uncertainty of measurement results: 0.4 dB (k=2)
Environment conditions:
Air temperature: _ 20 °C
Relative humidity: 50 %
Static pressure: _101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator BE&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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CALIBRATION LABORATORY CO.LTD. i
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2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 % f/-;\\\ \\;
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com i AL i
c I—c CALIBRATION 0059
Accredited CLC

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE . VIBRATION METER
MANUFACTURER . INSTANTEL

MODEL / TYPE . 721A2501/721A2901

SERIAL NO. . UMI3541/UM13541

CLID. NO. . 252302303

JOB CONTROL NO. . 241015110273

CALIBRATION SERVICE : IN-LABORATORY [ ON-SITE

CUSTOMER

DATE OF RECEIVED : 15 October 2024 DATE OF ISSUED : 18 October 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laberatory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By :

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units ( SI')

Certificate No. Q24110273

F3-011-05/12-23 page 1 of 3
OO0
ek
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CALIBRATION LABORATORY CO._, LTD. ssems
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 2@3? JHALAHD
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com Dl W s SR i
CLC CALIBRATION 0059
Accredited CLC
ISO/IEC 17026
REPORT OF CALIBRATION
FOR
NOMENCLATURE 1 VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE 8 721A2501/721A2901
SERIAL NO. 5 UM13541/UM13541
DATE OF CALIBRATION $ 16 October 2024
ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) °c Relative Humidity : (55 ae 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 based on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter, Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

2. Digital Multimeter, Hewlett Packard Model 34401 A S/N. 3146A75935.
3. Programmable Timer/Counter, Philips Mode! PM6680B S/N. SM607101.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. AV-0030-24, Due Date 19 July 2025.

2. The measurements are traceable to International System of Uniis (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0130-23, Due Date 29 November 2024.

3. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0050/24 , Due Date 13 May 2025 .

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24110273
F3-011-05/12-23 page2of 3

@clccalibration
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CALIBRATION LABORATORY CO.LTD. s

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 "q//f//’-:-\\\r_ﬁ\ THAILAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com  E-mail:sale@cal-laboratory.com il W
NSC-TISI-TIS 17025
c l_c CALIBRATION 0059
CLC

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) Mode ( mm/s ) (mm/s) ( mm/s) +(% of rdg. )
10.000 160 Hz 10.000 9.935 +0.065 1.6
20.000 160 Hz 20.000 20.065 -0.065 1.6
30.000 160 Hz peak 30.000 30.201 -0.201 1.6
40.000 160 Hz 40.000 40.367 -0.367 1.6
50.000 160 Hz 50.000 50.524 -0.524 1.6
Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 62 of 138
This report is valid for the above stated instrument/s only.
#i## End of Certificate ###
Certificate No. Q24110273
F3-011-05/12-23 page3 of 3

@clccalibration



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( ) Unnopphol Harachai

(/ Ponpan Paipim
(V') Saithip Meangmai

Issue Date :

Uy
N "y,

- £

A by
KA '

NSC

Cert.No.:
Page.:

pH Meter

Mettler Toledo
SevenCompact S220
B635935610
TLC-LO67

Used Item

09 April 2024
10 April 2024
2404-0234DN-1

(256 + 2.5) °C
(50 + 15) %
In - house method :

-TISI-TIS17025

CALIBRATION 0008

24CH432
10f 3

- CP-CHS5 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature sta

11 April 2024

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A

ndard

0065238
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Cert.No.: 24CH432
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RC044  23i908 26 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 970852 25 Apr 2025
pH 9.997 CPA chem 970853 25 Apr 2025

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

Calibration Results

Function : mV Measurement

Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(+tmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: B635935610 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
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Cert.No.: 24CH432
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mV) () k
pH Electrode 4.008 4.008 175.4 0.0044 2.00
S/N.: 6455014 6.986 6.987 0.7 0.0084 2.00
9.997 10.000 -174.9 0.0066 2.00
Function : Temperature Measurement
{ *) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpertPro-1ISM
- Serial No. : 6455014
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
23.0 23.000 23.0 0.000 0.13 2.00
25.0 25.000 25.0 0.000 0.13 2.00
27.0 27.000 27.0 0.000 0.13 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 %.
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CALIBRATION 0049
CERTIFICATE No : 24T4147 PAGE : 1 OF 2

REFERENCE No : 73038-1
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER g AQUALYTIC
MODEL - ET618-4
SERIAL No - 0109/13922
ID No : TLC-L005
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

a

CERTIFICATE No : 24T4147 PAGE :2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER AQUALYTIC

MODEL ET618-4

ID No TLC-L005 S/N 0109/13922

RECEIVED DATE 07-May-24 CALIBRATION DATE 07-May-24

AMBIENT TEMPERATURE 2600 R0 RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 Overall Line Voltage (V) variation : 6

Instrument Condition : Normal
Chamber Size (W*L*H): 55*46*70 cm

h

CHAMBER PERFORMANCE

8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
oo 0) (°C) (#°C) (°C) C)
20.0 20.0 0.26 0.12 0.52
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ 2€)
20.0 20.0 19.77 19.73 19.72 19.73 19.72 19.73 19.72 19.76 19.78 0.35

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CALIBRATION 0049
CERTIFICATE No : 24T4143 PAGE: TOF 2

REFERENCE No : 73037-5
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER - BINDER
MODEL : FED 53
SERIAL No : 07-29050

ID No 3 TLC-L004
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T4143 PAGE:20F 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER BINDER

MODEL FED 53

ID No TLC-L004 S/N 07-29050

RECEIVED DATE 07-May-24 CALIBRATION DATE 07-May-24

AMBIENT TEMPERATURE 330 £1 °C RELATIVE HUMIDITY 56 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm
TO 10 cm. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :- :

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7408027 23T6638 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 | Overall Line Voltage (V) variation : 7
Instrument Condition : Normal
B Chamber Size (W*L*H): 40*33*40 cm; Vent =1/3
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
o (°C) (°C) 0) (°C) C)
104 104 0.26 0.83 1.44
180 180 0.44 1.75 2.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (x°0)
104 104 104.16 | 103.74 | 104.06 | 103.72 | 104.29 | 104.64 | 104.80 | 103.95 | 104.21 0.71
180 180 180.78 | 179.69 | 179.95 | 180.48 | 179.78 | 181.07 | 181.25 | 179.50 | 180.42 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CALIBRATION 0049

CERTIFICATE No : 24M4140 PAGE: 1 0OF 2
REFERENCE No : 73037-2

Certificate of Calibration

EQUIPMENT g ELECTRONIC BALANCE
MANUFACTURER - METTLER TOLEDO
MODEL z AE240-S

SERIAL No - K59437

ID No - TLC-L001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE : 09-May-24

RECEIVED DATE : 07-May-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 24M4140 PAGE : 20OF 2

Calibration Report

EQUIPMENT : ELECTRONIC BALANCE MODEL : AE240-S

MANUFACTURER : METTLER TOLEDO S/N 3 K59437

ID No : TLC-L001 RECEIVED DATE ¢ 07-May-24

AIR PRESSURE : 1014mbar + Imbar CALIBRATION DATE : 07-May-24
AMBIENT TEMPERATURE z 25%C+£1°C RELATIVE HUMIDITY : 49 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000095
0.1 0.1003 -0.0003 0.000095
0.2 0.2004 -0.0004 0.00010
0.5 0.5005 -0.0005 0.00010
1.0 1.0006 -0.0006 0.00010
2.0 2.0006 -0.0006 0.00010
5.0 5.0008 -0.0008 0.00010
10.0 10.0009 -0.0009 0.00010
20.0 20.0012 -0.0012 0.00011
50.0 50.0015 -0.0015 0.00012
100.0 100.0018 : -0.0018 0.00019
120.0 120.0020 -0.0020 0.00019
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0015
3. 53 4 2 100.0015
3 100.0015
2 5 4 100.0018
5 100.0017
OFF-CENTER LOADING 0.0003

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CALIBRATION 0049
CERTIFICATE No : 24T4143 PAGE= RO 2

REFERENCE No : 73037-5
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : BINDER
MODEL : FED 53
SERIAL No : 07-29050

ID No - TLC-L004
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T4143 PAGE:2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER BINDER

MODEL FED 53

ID No TLC-L004 S/N 07-29050

RECEIVED DATE 07-May-24 CALIBRATION DATE 07-May-24

AMBIENT TEMPERATURE 33 £ 1 °C RELATIVE HUMIDITY 56 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm
TO 10 cm. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :- ;

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7408027 23T6638 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4, Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 | Overall Line Voltage (V) variation : 7
| Instrument Condition : Normal
B [ Chamber Size (W*L*H): 40*33*40 cm; Vent =1/3
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
o (°C) (°C) 0) (°C) &)
104 104 0.26 0.83 1.44
180 180 0.44 1.75 2.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£°C)
104 104 104.16 | 103.74 | 104.06 | 103.72 | 104.29 | 104.64 | 104.80 | 103.95 | 104.21 0.71
180 180 180.78 | 179.69 | 179.95 | 180.48 | 179.78 | 181.07 | 181.25 | 179.50 | 180.42 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CALIBRATION 0049

CERTIFICATE No : 24T4148 PAGE :1OF 2
REFERENCE No : 73038-2

Certificate of Calibration

EQUIPMENT - INCUBATOR
MANUFACTURER : MEMMERT
MODEL 5 IF55

SERIAL No 2 D216.1299
ID No 2 TLC-L069
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T4148 PAGE : 2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF55

ID No TLC-L069 S/N D216.1299

RECEIVED DATE 07-May-24 CALIBRATION DATE 07-May-24

AMBIENT TEMPERATURE 26°C 41 °C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 23T6637 19-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 Overall Line Voltage (V) variation : 6
Instrument Condition : Normal
s Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
s 0 &) (#°0) 0) O
35.0 35.0 0.02 0.07 0.14
44.5 44.5 0.04 0.05 0.12
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 °0)
35.0 35.0 35.07 35.06 35.06 34.96 35.01 3305 35.01 35.00 35.01 0.25
44.5 44.5 44.54 44.53 44,54 44.48 44.52 44,54 44.53 44.50 44.54 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CALIBRATION 0049
CERTIFICATE No : 24T4152 PAGE : 1 OF 2

REFERENCE No : 73038-6
Certificate of Calibration

EQUIPMENT : FREEZER
MANUFACTURER - SANDEN INTERCOOL
MODEL . YPR-068S

SERIAL No - YPR068201S-1011-00028
ID No - TLC-L008

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T4152 PAGE:2 OF 2
Calibration Report

EQUIPMENT FREEZER

MANUFACTURER SANDEN INTERCOOL MODEL YPR-068S

ID No TLC-L008 SERIAL NUMBER YPR068201S-1011-00028

RECEIVED DATE 07-May-24 CALIBRATION DATE 07-May-24

AMBIENT TEMPERATURE SEee 100 RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 13 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm. AND PLACED THE SEVENTH THERMOCOUPLE
WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE UNIFORMITY WAS MEASURED BETWEEN
REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7903007 23T6640 14-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION

3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 6
Instrument Condition : Normal
1 2 Chamber Size (W*L*H): 58*61*138 cm
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
(°0) (°C) *° C) (°C) (° C)
5 6 3 3 1.88 1.14 4.39
‘ TEMPERATURE MEASUREMENT ACCURACY TEST
12 13 Controller temperature (°C) 3
Indicating Temperature 3
| 4.13
3 2 3.77
10 1 E‘ 3 3.54
FRONT .4 4 3.76
g) 5 3.48
E § 6 3.27
£% 7 Ref. 3.46
;& 2 8 3.00
2 9 322
}'é 10 3.32
§ 11 3.88
§ 12 3.56
13 3.50
Uncertainty of Measurement(+ ° C) 24

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHA
NOTE 2 : LOCATION 7 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINT

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT



gamea
Rectangle


AMANUIN 20

UINTFIULASNYUUILNNYIUD



152N 1AAIZNTTNNISAILIAR DN LUITR
AUUN b€ (W.A. b&al)

1589 MuuamasgIuAmMwaInAluussanAlaanalyl

21AEANUIAATNANMNTUNNAT alo LAZNIAT) ee WINTETUTYOJRdETULAY
SNENAINIWAIIARANIMNTR WA, m&me fuilunszsmiyniAnduniyafuislsznig

NENMUINNIANTARVBUATIERNIWINLAAR TINNAIN e USeNBUALNIAM me& NP9 e
N &o UATHIAI & 1BNITRITNYRUMMITRNNANT Nty eR Winszinlilneende

oA ]

AMNABNNLTITYIRUNZMNNE AUENITNNIAUIARRNUMTNG A9FRNE luAsNeLsegy

o

| '
A o A

ij/ dl o & Y o
AR ngew WTUN e NNNNTUE weew Wiigwdlannsgiuamunineanielu
ussenndlneiall sasialui
¥ v a ¥ | al v 1 a
18 o WANANANNTU (@) 28918 1o LINLTZNIAAIZNTITNNNTAILIAA BN AT R
AN 90 (W.A. m&me) dONANANNIUNTZINTITYRAUETNLAZ N ENAIN R AAD
1 a -&l o ol/ 3
WYNTNR W.A. m&eand 1784 muummmgm@mmwmmﬁ“lum@mmﬂ‘llmﬂmiﬂ waz i kA
Fia b TN
“(@) AeatrasiTdamasiaaanlas 1unan e 9alug avdadliinu o.ol
doulududon 13 liiiNu o.mo HaANITNARgNUNATNAT LazANTTNAAIER (Arithmetic
Mean) lua o T azfiadliiiu o.oe daulududan visaliiiu o.oo HaaNTuAagNLNATNAS”
1 2% a ¥ 1 QI v
19 o IHNANAMN1L (1) WAL (o) TB9TD @ LUSLTENIAAUZNITHNNTRILIAADH
WNTIF 211U 9o (WA, mea) 28naNANN NIz RdETN LA T NEIALININ
FAUNARDNUINTG WA, n&ang 309 ﬁmummmﬁm@mmwmmﬂwwmmﬂimﬂﬁqiﬂ

waz i ldAduma U RNy



“(n) ANRALITEIHUAZANINA AU oo THATEL TUaT be FaTue azfas

11U o.0l0 HaaniusegnUIArues  uazANdTINIATANIA (Arithmetic Mean) luaan o il

a o 1 &

arfadliiig o.o& NARNSUFAARNUIANLNAT

a
1

(en) ANLRALTDIH UAZEDIIINVTOL LA EDIIUNA BITU 0 0o THATEL Tuna
e 121 AzFadliifiu o.em HaAnINARgNUIATNAT uazANTTNNIATAIA (Arithmetic

Mean) luan o U azfiaslliiu o.00 HaanFusagnUAiiumg”

PafaUnE atfudssnaiall 1dd olne PEURLAY oo ¢ TUN bl TUENEU néea


gamea
Rectangle


1]'531ﬂ]ﬂﬂﬂ»!$ﬂﬁ'ﬁ»lﬂ”lﬁa'ﬂ!nﬂélﬂu!!ﬁ'\‘l“]na
AU oo (WA bEod)
eonmumulunszswdudd ‘v Swezihmaamn unadesnrni
WA b&o&

1509 MruanAsgIugumwoImaluussenmalagiali

91fre1NINUANNTUNNIT ol tHINTEIFTYYR W TuLasTIEIRUN N
“unadoNMInA WA b&o& ANZNTINNT UINGOUIHITIRMLANIATFIY
aummemaluussnmalaeialy eado il

Yoo  Tuszmai

“n3osia szuutud nloddu suvlsusa amaiu (Non- dispersive
Infrared Detection)” 118ANNT 1nT0siloSammamsveuneuon lud lay 195
aunlsusa

“méaﬁmzumﬂﬁgﬁm 6% (Chemiluminescence)” HN1@AINI

(o) 1nFeaiietamma lulasiaulaeenledlasld iy Te Tauim
Uiasnsuialuasneenled  Fagnildeumnnialulasinulaeen lydugda
ANUTUUDALL ﬁmﬁﬂmﬂﬂﬁﬁ?m&u u finnwenaaui i voo wluilines
(Nanometer) W?E]

(o) 1nT0aiioTammaTe laulasldmanes durhuiasetumaToToy
udriannuduve ﬁuﬁﬂmﬂﬂﬁﬁ?mﬁu W HANWENARUIZNIN @&o B9 &&o
uluiliped

“5euUW151591aY (Pararosaniline)”  ¥118AINI1 MIIAMAY
Falos lavonlad Taomsgaeimeriiu 1sazatelid Fou wasinas Iswenisa

. a I~ o a o
(Potassium Tetrachloromercurate) (naly 13 lanas lsda I lawonusa asumand

lo&m



(Dichlorosulfito Mercurate Complex) ¥1§A3017y 15wiaTsanidauuazesunad las
(Pararosaniline and Formaldehyde) tnaidlu “voamnnlsmniaumwsa Faeiln uoda
(Pararosaniline Methyl Sulfonic Acid) “?W%gﬂ%ﬂﬂﬁm mwm“lummw?m N ﬁ
Frnau &< nluiines
“n30a¥aszuvozaoniin wouwoniy 1alasiinod (Atomic
Absorption Spectrometer)” 1u10AMUT 193030 TAUTINMVEIRL T Tasldiar 1
921¥NaY (Acetylene Flame) HAMUE1AAY bde.o 130 beo 1 Tulnes
“STUUNIINATN (Gravimetric)”  WWWANUI MIIAAIHUAZDI
Tasgaomeruurunses 3aiise “ninmlumsnsesi{uazesning o.m luaseu
(Micron) @500z &8 ué’amifwwﬁﬂﬂuazammmw«'uﬂﬁmﬁu
Fo  mmaluussnmalaoialiluganaminalaliduligade i
(0 Mumasvesmaasueuueusn ludlunm o 51Tue vwdoe iy
oo wludu " (ppm) niehiAu o<l daansudsgruiaiwaiuazluna @
#2Tue azdedliiiu & ulud " v3eliliAu solob Haaniudegniuiediuns
(o) mumasvesialulasoulasenledlunm o #11ue wdoely
i 0.0 Wlud " wieliiiy ool Hadnfudegmnaniuas
() Aunavvesmalolaulunm o 1 sxdos iy o.00 U
Tud " wie iy o.lwo HaansudognNARUAS
@) mmavvesmadanieslasenladlunm e $1u9 szdeq iy
ool mlud " nie'liinu o.mo TadniusegnuiAiiues tazAiwaIMsIAGIA
(Geometric Mean) 1uia1 o U vzdoaluiny o.o¢  mlud i "u useluiny o.eo
adnsudegninAniung
Foo  msmuramanuutuvessudazasialunssernalaeiall 1
fMunafeuinnudy o UsseNIA HAZQUNYY lo& 0IFITALTY
o hwssnmalasialyl aanamianalaldiiuldade 1
(0) Mmasvenzilunm o B vzdedliiiuy o.& lulnsniude
AMNARIAS
() 'fiua?iﬂmmﬂuasaawumlliizﬁu 00 lunsou luna be ¥l
wzdes iy ool Haansudognunaiuas tazAuiysiusvIndiaves 13aananly

= Y 1T a Aa a o 1 o
1391 o il fnzmm'lumu 0.0& NAANITNABYNUIANINAT

bee



(@) AundoUoruazoeI IMnIoduazeeIva 1NNy eoo lunsou
o v 1 a A a o 1 s S
luna be 1T 1ded iy o.we NadniuaegniANuas HazAITYAlY
a [ 1 Y Ta a a o U o
sadiaved 13aenanlunm o 3 azded]iiny .00 NadniudognIANLAT
v o ' = o s Py o A
Yo &  midamaunagveamaasuauNeuen lyd lunal e %3 1uanse luna
e'/ yq d' [ =} L= a = e'./ A d' d'
& Iua WlHaTosdaszuutiug wosadnw auwsusa ANA¥Y 1I0ILUVOUNATY
a <3
auguuansIianuiuyey
v o ' A 1 S A
Yob  m3damaunagveans lulasnulasenleansonis e Taulunan
& yg ¥ A o A A A A A a B 3
o $1 113 Tvlmasesinszuunigin s wIoszUUBUNNTNAILANUANY IHANUY
¥01
o ' { o @ o . o
Yoo  midamaundgvesmadamos laeen lsalunal we 51101 130l
=S Yq Yyax [ ad A d' ~ a Y
na o 1 1WlHsmsTamuszuumanlsmniay wieszuuduinsuaIUguuany 1y
[
ANUHUBDL
v o ' A o A v ' '
Yo Mmidamaunasvesnzmluna ¢ wou Iinueimar v unsaly
4 < o [ a @ o
1NTPUNUAIDE190IMATHA la 19gu (High Volume-Air Sampler) nAAZNI0001N
' v a a A Y o o o y A Y
wiunsodlasldnsaaulse Twaznsanae  udlnililSamvesnznilaglfnaieada
A o A s i A a ]
sruvezaonin tousenty Walaslnes wioszuvduNnsuauauNanyliaIm
[
U0V
1% o ' A ' A 1 a
Yo &  milamaundevesuazenssiunioduazessuing imu eo lunsou
Tuna e e wiolunar o 3 115 TaauszunIINaTn HoT2UL
A A A B 3
duNnINAMILURUNaNY IRaANUTR LT
Y [ J = 4] A ' = T Y = 9 9
V0 o0  MIIAMIAUNAYVOINIFHTO 1508191190819 1A 1NT0 & D9V o 11
v Y
o o ] A ' v oA
mluussermanig 1 uazdes snniuanediados o was uea iy b was
o ' A o ' ] Y Y o
MsdamaundsueIniuaziuazoowute & uazde & TWimluusseime
o 9 A a ' Y] o a
M9 11 nazdes snniiuduediaios o.&o was ua liinu b was

Wsemalus1¥a0 U @Y eelo AOUN &lo 3 U lb& NGHMIAN lb&Eo)

be&


gamea
Rectangle


Yo A
UNAIAA
UsemAnaznITNMI  WIAZONLNITA
VN o0 (WA, w&ox) ponauaNulunszsiyaa o Futazin

AU UIATOULHIA WA, &

599 Myuuamasgugammomaluussenmealagnalil

Faszmalussnennun

atuszmana 1l 1dy eolo AU <lo 1 a9TUT & NQEMAN wEo
wh o vsIAT 08 M
“hitiu 0.0 Haandu” MWudiilu

“NitAy o.0& Haansy”

semalus1¥ianyny @y eolo AOUN de 4 TUT & AUV lb& o)

e



UsemMAnZNIINMT AAFONUKITIA
AUN o& (W.A. b&E0)

d‘ o U = Q‘J
1393 MUUANINIZTIUISAUL ﬂﬂiﬂﬂ‘i’l'ﬂﬂ

919 IINNANY LN elo (&) UHINTEIFTYYA 9 TUATNEIAUNN
“unAdoNIMINA WA b&o& ANZNTINNT UIAGOUIHITIRMNLANIATFIY
sedunvaTaoii ) 138 aso 1ai

Foo  Tulszmeil

“seduosTaeitt )" winoand sduseiiAniuly “unadon

“MIzau 8 9 A" HEANLI MIZAUL B 3 qﬂﬁgﬁﬂﬁﬁuiummz
Tavaiznilsszamsasviaseauoe Tasimioduediwan wie dB (A)

“NIeRVBREY o FIE" WA A5z sanaiig
Wiz du sty aaliszdusandsunasnunanlugag
loc foyﬂiiN (o< hours A-weighted Equivalent Continuous Sound Level) éﬁﬁﬂﬂ
Taggei Leq e hr Tastmiodluadiuae 5o dB (A)

“NAsszau 89’ MU m?'m%wﬁmdmmummgm IEC
b&e 130 IEC Jod VDIAMLNITVITMITEHNszmandremaiialiih (Intema-
tional Electrotechnical Commission, IEC)

Pob  Wimuamaspuszdun salaoill Haade i

(@) fszaues 3 o liinu ee& wFIUAD

(o) MILAU"BAURAY b F1 19 LNy Do wFVAE

b&e



' Y
Yoo  mMInsdviaszausalanall Tiantiumsaede 1
Y] 1 @ = vyq ¥ [ = Y]
(@) MInTIVIAMIzA 83 3 A TlFuasseau” o4ninada
o A a A~ A o '
szausalunSnaniauegusee duog
Y] 1 v A A ) Jq @ =
(o) MINTIVIAMILAVL 8URAY b F1 10 I lFuasseau vanse
Jaszau seet1eaaiiioananana we $ludlag
3 @ = dl a 9):;,
(@) mM3aalulas Inuvesnasseau " sanuTnumeuene1ms Iiag
9
"y 1 7
i lidesn ewo was Tasluial o.&o was muundnusenlulng vy
v 1A o A A A Ao wva 9 = = [
aodlutimunanse “sdulanlga widlums giow ssiaviey
P v Y
@ o a Yo
@) Minalylas Iuveswnasszau sanvsnamelueiasliaa
9
"9y 1 [
i lidesnn elwo was Taslusall o.00 was muundnusenlulng vy
v 1A o A A A A va 9 a = 1 Y 3 ]
doslifimune “eoulaniiga wiidlums zhew “ssfaveeguazdoriiannges
NINAH T 9NINITADDNLBNBIANNTRENTI0Y o.&0 1NAT
v ° ' v A Y] 3 an ~ s '
Yo ¢  mImmumszeu sarzdeailu ldauiTmsnesdmssennalsemea
ﬂW&JﬂNMﬁ@WH (International Organization for Standardization, 1SO) MUUA FIn3

aguuansIzlszmalussnsangunin

Wsemalus1 ¥ nuunE @Y eod AU lbed ¥ TUTl & WY lb& <o)

o&&


gamea
Rectangle


W <o
WU oo ARUNLAY bbb 3 FIVAINULUNTN e NHFINEY ool

=\
‘Ui%ﬂ’]ﬂﬂﬂJ%ﬂ’ﬁﬁNﬂ’ﬁﬂ’JU@@JNﬁW‘H
a aal ) v o & v o ‘a
1399 BMIATIINTTAUERIIUgIU seRudssazlaiinissuniu
NNSATIVIMLALATUIUSLAULASVZINITTUNIUY  ANSAIUIUANTEAUNITIUNIUY
LazLUUTUNINN15ASIIAL LIS UNIUY
WA oo

Tnefidunisanaisuiuuseiinimmnataseduidesiiugiy seduidosonelad
A1TIUNIU N1SATIVTALAZATUINTEAULEBIVAZENITIUNIY NITATUINAITEAUNITTUNIY
waghuutuinnsasiadadessumu denaasiuaunMIntImanermansiasinalulad
Weusslendlunsasaaauseiudesiniulusgnediussdnsam

ofusrunnuAlude @ WAUTENAAMENTIUNTALINROLLIANTIR atuTl be
(WA od&o) 1309 ATAUIABITUNIL asfuil b TQUIBY WA bE&o AMENTINNG
Auesaii Tsoondsznidld detelud

fo o Wenianuszniaauznssumsamuauuaiiy 1389 Bn1nTiaiaseiuides
flugnusziudssvarliinissuniu n1sasratanasduiasyiudsasinissuniu
ANSAIUIAAISEAUAITIUNIY Lasuuutufinn1snsiatadessuniy asdull ee Awa
WA, oé&&o

fo b FFnsanatassdudssiiugin sedudsearldinissuni n1nseie
LAAUINTEAULEENTMZINITIUMUE NSATUIUAITEAUNNTIUMIY  Wazgluulunnn15nsIa3n
Gossunulfdulumunanuinieyssnaed

o o Usmadlilddedudauniudnanfulsenialussformunwidusuly



gamea
Rectangle


ANANUIN
YNeUszN1ARMENIINNITAIUANLANY
301 Bnsnvinszaudesitugiu ssiuidssnzhifinngsuniu
N1IATIVIAUATATUIUTZAULTIIVAZANTITTUNIU NISATUIUAITZIAUNITIUNIU
LaZUUUUUNNNISASIIALEBSUNIU
WA, odo&

o. luuszn1all

“WFesumu” sneeni seiudsmnuvasiideluvasdnmssumuniiissiudesgenii
sefudssiiugu Tnedsefunissuniuiuniissdudessuniuiisiueliluusenanngnssunsg
FINGDULINTIR 20UT e (WA, bedo) 1309 ANsziudsssunIu

“sefUABsfigTu” (Background sound level) visnermarin seudesiinsinialudunaden
TurarddhiiadsadelildfudsmnunastiidefivssnsudessouiounasindeiininiUsse
axlasunissumudussauidsalesifulnai «o (Percentile Level 90, Laso)

“syprudpavaliifinssuniu” (Residual sound level) wneAusn syrudesdinsiatn
Tudawndeuluras fildiRadonunasiuiniivssevudondounseunassuiaiinniiussansy
agldsunssuniudussdudsaaie (Equivalent A-Weighted Sound Pressure Level, Laeo)

“seauldsvuznaldesuaIuaniia” (Specific sound level) MN8ALIN FEAULEES
ParaialudsnedalurasindomnuastidafivssrmudeadsuiourasiiiafinniiUszas
agldsunssuniudussdudsaaie (Equivalent A-Weighted Sound Pressure Level, Laeo)

“sesuideavnizdinissuniu” (Rating level) vingaain seudeadildannnisiuaa
MnsedudsasAndsweamasiidn warseiudomarliinssumuy sauiuaniiyseiudes
Tunsdlusnadivinsanaiadswenvasrdaduiuiiidesnseudovan wieduunasiin
FineliAndsddutienas g be.oo — ob.oo WM waglunsaiuwasrdadedivilfiadenssuwn
Bouvauss deafineliminenuduazitousgnslaogiemils

“Gosnszuvn” vanernnauin @esiiianmsnn i 1y viensevuvesing viednunzdule
Sflsudesgemissiudsiluluvinedy wadstdwiuivdeussduaeanelunatiosnit o Junii
(Impulsive Noise) 1tu nsnenianda n1studugufag sy

“Gosuanda” vaneeuin @esiiinannsden den 3 Fos wietaingetisla 9
fiAntu luituiivida wu melfailiihasminrieyu madeslans msduvdedalanslnsiaiasdn
nsdnduandeedesiiona WWudu

“Foafifiauduasiiton” wunernusn B@oaeiosdns w3swnuns wedendes nie
whediodulafitiruduasiiowinsinge Wy doavaliniueioswenodes Judu



o -

“SEAUNITIUNIUY MUIEAINTT AIAIIURANAIITENINTEA UL INITTUNIUAY
JEAULFLINUgIY
“UINTTTAVLEEL” NUIAINTT LATITATTAULAEININNINTFIU IEC 61672 class 1

YDIAUENTIUBNTSEIINUseneainmemaialniln (Intemational Electrotechnical Commission, IEC)

“3neriilndyanondesdnede” nuneaui Lﬂ%‘laﬂﬁﬂLﬁ@ﬁ@@?ﬂJLﬁSﬂ@’]ﬂJNWﬁgﬁu
IEC 60942 class 1 ¥89AENIINIENSTERINUSEMAT8wmaTalNi1 (Intemational Electrotechnical
Commission, IEC)

o, NISLHTYULATBIUBNBUNINITATIVIA

b.o Iifldnsserudedildsunsaeudiovlugacliiiu o 3 wiesstniadyqiondes
dadenldzumsauiisulutsliiiu o U lneresufuinsiléfunisiuseunnnis uen. emobe
(ISO 17025) w3efinuanunsalumsasunduldludeiiviinisasuiiou

.o Uy LﬂaummssﬁuLﬁmﬁ’uLf-ﬁ'aaﬁwLﬁmé’ayzywmﬁmé’w@qmu@jﬁaﬂﬁﬁmu
fifranunssedudsstmualinnesaneuiiosrinnissaiaseduides warliusuinnsseduidedis
MsaasmTnAEELUY “A” (A Frequency weighting) LAZNSELIATNALUU “Fast” ( Fast Time
weighting)

. N15ALUTASINULAZNINTTZAULRES

masslulastnuvesnmssesudsdidulunmundninasidwiolud

.0 WuUnuUszrmudesdsuriofimainazldunssumu uivnnuvasidndes
ldanusovgafanssuiiiadeds Inddlulasinureanassedudedunismsainsedudesiiugiu
uazsyAudswarlifinssunuuinaduifanmundenlndifes

mlo manslalaslrumennnsssdudssivinumeueneians Wisgeniulidesndy
0.6 - o.& s Inelusedl m.e wes muwnsuseululasiiy deshififunasedsdulaifnuaudi
lumsazvioudesinuineeg

.o Manslulasinuvennnsseiudeaiivinunigluenis Iikweniiulaiosnd,
0.6 - 0.¢ 13 Inglusall o wns Muuususeululasinu doslififunsvdedsdulafifinuands
TumsasiouldeinYINeeY wALADIINNIINYINTIANVTBYRINILONUBNEIAITELNUDY 0.¢ 1NT

& N1INTIINTTAUEBINU AL SzAUEE I liinTsUN U

Tanatadunalidesnin ¢ uif varhifiosanuastiialugianailanainds
Feanunsolfifudunuresssiudesiiugu uavssiuidsmnrhiinssuniu Taessdudosiiug il
Saduszauidsaulesdulna wo (Percentile Level 90, Laoy) Sesuidessun liifinmssuniulsindu
seudpuads (Equivalent AWeighted Sound Pressure Level, Laeo) tUsoanidu e nsdl ol



- -

<. wndstudndosdsliiaviedslifinsiuiufansy InsmaTnseduidosiug
wazsyiudsewarliiinissunau Tuiu e uasihumisiniadnaglésunissuniu

<o wadarndadosdinisdniuianssuldreides anataszdudosiuguuas
sefuldssnglifinissunu lufu naussdumisiaeinagldFunissuniu wasdudunadioat
fusumisiiazdinsinsziuidssvaziindowonainie tnglvngaianssuveaunasiidades
wsednviufinauvsendinsaiuiangsy

<o undsiudadssdinisdidufanssedsdeidesliamnsonganmsdidufanssu
lnsetassiudssiuguiarssiudomwas bifimssunu luuinaduiitanwndeundioadaiu
Uinuiimaiegldfumssunmusar i Sunansenuannundsiidades

9l spuidssonglifinssuniufasiluldmunssfudssongdnnssuniu
mute ¢ uarsziudssiuguiasiiddnnessiunssununte » Wlumiimaianaifer

(%

€. N1TATIVIALAANUIUTTAULAIIUUZINITTUNIUY  Luseanlu & Nal el

&.o ﬂscﬁﬁL?{mmﬂLma'aﬁﬂLﬁmﬁm%uaﬂNmLﬁmﬁaLLm' o TNusulY T inseauldea
vuziiadesvasunasdnuiaduseiuidsuaie (Equivalent A-Weighted Sound Pressure Level)
o $11319 LarTHaNIIATITALNAI ISR ULEESUMEINISIUNIY ANENNIST

Lacqre = [1010g;0(10°H-A4¢0T — 1001L408)] 4 10 log, () aamsl o

108 Laeqm = S¥dUidssvnzdnissuniu @niodu wdwae)
LaeqTs = S¥iUldssvnsiindosvoswvasiiia @niodu wdwae)
Laeqr = szauidssvaglifinissuniu @mheodu wdiuaie)
| a I 0o a a a a ' I a
T, = SYULLIANUBITIIANLMAIN LA AAES (Hviedu ud)
T, = SYYLIAND WD NUUAY LN B T UM SANASTAUE MUl NsTUMIU 1Y
- fudunvassiiannaliiadssduyiaal ob.oco - bw.oo YR
ﬁmumﬁlﬁﬁmwhﬁ'u bo U
_ rusnafivinsanaiasesuidsaduiuiifgeanisainutevan
wauwasiudafineliindeddurianal os.oo - ob.oo YR
AMUA AL ANAINY & U9
ANa A I o a a X ' ' A WM 1= ) Yo o
&lo NIUMALIINLABINWAANATUDE19IADLLDILA TS © TN TAIRSEAULAYY
vuziadeswosurasiiianusisuduuduganisaiuionssuiu o Wuszdudsands (Equivalent
A-Weighted Sound Pressure Level) Lagiinan1ins197ANIAIUIATEAULEEIUEIN1TIUNIU
ANUAUNITN &



-& -

€. n5ELAgsanumassdaintuegslldeidotariiniuunnnit o 19987
Tnousaztrananiniulilfs o $21us WSnseiudsmaziindowesndsindndussiuidonass
(Equivalent A-Weighted Sound Pressure Level) intasiaaniiintuluig o $alus uagldidun
syfudpswaiinssuniusuddu fai

(N) AUIUTLAULFLIVULLNALEIVDILAAINWLA AUFUNITN &

Laeqrs = 1010g1q {(Tl) 3 Ti1o°-1LAeq,Ti} AU o

108 Laeqrs = svaudswaziindsswssnasiiis @ndiodu ndiuaie)
T, = YT (@vhedu ud)

LaeqTi = seudssiinaialdlutiafiuasidaindefidaaaan Ti,
@y wiaie)

T; - sygznavesnauiardanaded i ey uni)

(@) WNaN A 3NNSATIUMLTD & (on) (M) LIATLIDANDINTEA UE EURIE I NSTUNIY
ANUAUNITN @

¢ nseusnaiiasimsnnindswesuasidaduiuifigesnisauidouay
i Tsamenuna lsaeu mauaau viesasn vieanuiog B uiisianusiueadeniu vieiduuvasie
FnelmAndsdlugna1szning be.oo - ob.oo WM TWinszRuEswasindumesmaside
Wusesudenaie Equivalent AWeighted Sound Pressure Level) & W7l uasdmunasesudewaisdinssumu
ANENNTT o WATUINTANAIE @ eTLUaL

& navasiadudivilrAadssnswunn Eeauranss Bodineliinmuduaniiou
EJEJ'NI@]EJEJ'NMﬁQLLﬁ;El@W}%'UNaﬂiszﬁ]’lﬂL%mﬁ;u Tindssitintuassoiiiomdeolyifinng Thissaudes
YULINITTUNMUAITD .o, &b, &.m W30 & UWEIANTE VINNME & WTiuaLe

. ATNITATUIUAITLAUNITTUNIU

Thirsedudemasdmssunumnude ¢ fneenfossdudesiugiu mude < nadws
Jursziumssuniu

nadnsidudnainadon o dunds waznisdaawnadeulindulunuuinsgiu
WARfusigangTy 1en. cec - omn Hii

.0 fuawiusniidwiosnd ¢ Tt uazasiiauianinglusumisidonis
N}

oo fnAuFusndAnnit ¢ wiewihiu ¢ udrmudsiarduilily o Havua
il Ao Rurmaswiauigareluiwmiiidonisadiiuin o



-& -

s SnAwi NIy & lnglifiavdusionie WEewiiy & UaINUMY o Viavun
T oRRAsl
() Wesuavigarnelusiumisidomnisadliiduaeh Tiiiuamewiariidugn o

(%

(@) Wediavimannelusunisidesnisasiifuavgnie o lntamsiia

o, LUUUUTNNIASIDIALTEITUNIU
Inadinduiin
oo U9 ANA AWNUBINTIITA
0.l BNYULLABILALYINIAINTNALELIVDILNAIN LA
olen ADNUN U LATLIAINITATIVIALEE

0. NANITATIVIALALATUIUTEAULFE
o.¢ d@3Una

[
Y

Wl ferainenadaviuuuduiinnsesinindsssuniuguwuuduniidembitesnii

Y

uAtY

=p
o



LUUUUTNNTITASIIALREITUNIU

FoanuUszNaUN15/159919/43104

anwazdeevaurnaInIiin
O dvaintusaiilowans o 9luwuly O deaintusoilowslins o 92l
O dvaintuliseind uaztinTuuInnin o 319987 waztanatindulids o 92l

O fidvsnszunn dosunauds dosiifimnuduaziitou 08nelnogmds (G2 o
Faaa/Huiifiinde

O naneiu (ov.00-bw.0o 1) O nansi (wb.co-ob.co u) O MufifiFeansenudovasm (8 ...
isesilansradauazusuiiioy

WINTIEAUEE O FU e UV EC oo Class ... VNBLAUAToN ...
wdesiuindyn ondesdneds B ... U e INTFIU IEC ... Class ...... VNgLanATos .

#01ui U wazaIn1INTIIaEY
N13n399InszAUEeINUg I wazszaudssvagliinnssuniu
annuil

................................................................................................................. U o V3R
15052990 sEAULdsvazIAnd oI ILaIN LN
A@0U7
................................................................................................................. FUT oo KA
ANTNLINADUVBIFNUNATIAIN

WNaN1SASIAINTLAULE NANISATUIISEAULAES
SYAULAEIVULLAALADIVDILABIN AR LATLUALD FEAULASIVUZANITTUNIY e LAZLUALD
svaudssvagladfinissunmiy 0 LAZLUALD ANSEAUNITSUNIY e, LATLUALD
SEAUEIUEY . \WATLUALe

ayua O Wudessuniu @nnh oo wdwate) O liifudsssuniu

< v
AULALY/ VDLEUBDLLUL

P oo AU oo
Hn59inuazduiingg PRGN




Wi e
QY oo ADUNAY & I FIFNVNYUAN ob MHIAY w&&o

UsemMAnenNISUMTTUNAR UK IF IR

]
L=

AVUN oE (W.A. b&&o)

L?’EN MILAVTIITUNIU

A g [ 1 v A Y [ 4
Tasilumsaunis dsvlgamnasgiuseaudessuniv Iimunzauiunginumas
v a o o =< =< [ Y a Aa o A A 9
wangiumaImemdas lasdiisneanuiulllalusasssgivdsauuazina Tulagnnerde
oo 1IImNATNIUINATY od uHaNTE T YEAd Uas NIeS NN UMNT LA DU IR
o Q’/ o % (% { Q’ 9 1 a

WA bEo& HazMAIdNINNINTTUIUAT N do/b&&o AMULNITUNTAIIAAOUUHIBIA
= o 1 [ = Yo 1 dy
Woeondsgmadmuamszaudossuniu 1idaae il

9 Y a A Y ' a o A

1 o HeNENUIzMAANZNITUNMITUNATONUNIFIA ATUN 00 (WA, &)
adduil b UYUIBY lb&ee 1309 MIZAVTIITUNIY

Y Yo [ 1w A

1 o IHMNHUATZAUFSET UMW oo AFILALD

[ d'o P 1 [ = YA 1 I~

winszaumssunuisuna ladgannnnnszaudessuniumuassausn 1doeuiu
=
IT@E5 VNI

9 as v [ = dy [ = [P} [

10 o AsmMIaTvinszandesiugiy szaudosvae TMITunIu MIinsivia
HazMUIUTEAUFEUULTMITUNMY MIMUIUMIZAUMITUNIY tazuuuiuinnsaiinia

= 9 I ~ A A
mmmmu“lmﬂu”lﬂ@mw ﬂﬂ‘lgﬂiﬁﬁJﬂWiﬂ']llﬂﬁJllaW‘HﬁJﬁZﬂWﬁjujT%ﬂﬁ]ﬁnulﬂﬂHT



gamea
Rectangle


Wi <8
@AY oloe) ADUNIAY bE 3 FIFNINYUAN o HQUIIY lw&&e

UsemMAnenNIsUMIaUNAR UK IF IR

UN w0 (WA, w&EEm)

599 MruamAITIUANNFUaziowietlosiuransEnUAeIAS

{ d o Q'/ 4 4 1
Iﬂﬂﬁl,lluﬂWiﬁiJﬂ’JiﬂWﬂuﬂﬂJWﬁﬁ'IUﬂ’N?Jﬁuﬂ%tﬁ’ﬂulﬁ@ﬂ@ﬁﬂuNaﬂigﬂUWﬂ@'lﬂWi

4 [ J o ) [ 1 a o A Y o vAa a
Lﬁﬂlﬂulﬂﬂ!cﬂﬂjulﬂﬁ']wﬁﬂﬂ'ﬁﬁ\uﬁiulla85ﬂH']ﬂ.ﬂ!ﬂ']Wﬁ\uL']ﬂaﬂjJ@'uJWﬁgi'](’lf‘]_liy,mﬁﬁ\uﬁiu

g

HAZSNHIAUMNTUNAADNIHING WA, oo

v

217881119 UANN TUVINTT oo (&) HHINTETIIFVUAFTUATULAZTIHIAUNIN

g 9 q

' ]
a 9 vAa A o

' a v d @ A { [ o w
AUNIAADULUIBIN N.A. lo&an& ’0uLﬂuWﬁzﬁWGBUQJ,EUﬁﬂﬁJUWUQJ,EUﬁUTQﬂﬁgﬂTiLﬁfJ']ﬂ“]JﬂWﬁﬁ]Tﬂ@]

g g

[

aﬂgllﬂglﬁéﬂWWﬂlﬁNuﬂﬂﬂ Cdﬁ\‘lﬁﬂ@]iW & UszNouNUNINGT @em NIAT] od UIAT1 Eo

%

[ ] [ vagq Y o 9 v o
UAgUINTT e "U'E]x‘lij‘ﬁiﬁllHi‘gllﬁﬂi?%@Wﬂﬂ%ﬂiiﬂﬂ UﬂJﬂJ@]Gl‘Hﬂi%ﬂ?ulﬂiﬂﬂ’GW?fﬂ@Wuﬁ]@WN

g 9

=

uniydAurangnung ausnssumsaunadeuurnd Seoendszmall dagto i

P o lulszaei

“015152ANT 07 WA

(@) 61ﬂ15ﬁ1%£ﬂu15\1\11uﬁmﬂ;,]“lriMEJﬂWs]}’JfJIiNWu

(o) D115 W1EFT 01A15F 1NN DIATASIAUAT DIMTTAY D1A1TYUIA TN YY)
ANHHUIBIAYMNIAILAND AT

(@) 01m3oulaiimsldalse Teniluemssudsrsuiuemsmy (o) tag (o)

915152 o7 MUBANNT

(0) ©I1MNI0GOIAY 0IN150GOIRETIN Hownd Anuad e Thuuda mungrane
NAIMIAILANDIAS

() DIMILANWNYHUIIIABD1A15YA

() waﬁ'ﬂ@mﬂgwma’jwﬁ”mwaﬁﬂ

(&) mmim%’lﬂuamuwam1amuﬂgwma’iwﬁ"saamuwmma wazerasiilily
159N VDINNTITNS

(&) mﬂﬁm%ﬁuﬂmuﬁﬁﬂm@mﬂ;]wmerjwﬁ"mhqﬁaumﬂ%u o Iiulsaseu
VOINNIIBNT mmiﬁ“1%'Lﬂuamuﬁﬁﬂywmaﬂ1ﬁu’q@mﬁﬂmmamﬂ%u@mﬂgwma’jwﬁ’w

o = Aq ¥ J A= o =
ﬁﬂ'lﬂu@.@uﬁﬂy'llﬂﬂ(’]fu Llﬂgﬂ']ﬂ'li‘ﬂ(IGHLﬂuﬂﬂ']uﬂﬁﬂH'ﬁl@Qﬁﬂ'lﬂuq@uﬁﬂy']"ll@ﬁﬂ'l\ﬁ'l"]fﬂ'ﬁ



Wi &o
QY oloe) ADUNIAY bE 3 FIFNINYUAN o HQUIY lw&&e

$ 9 S A a
(») 91319z Temitmonanssunaemai
A AA o 9 J ' = v @
(o) 91150 ulantanyazvean1s 1¥lse Tow 1ue1n15151AeAUA LB 1IATAN (0)
(o) (o) (&) (&) tag (o)
4 :
“91151U52ANN @ HUIWANNIN
19y @ a Y] Aaa o
(@) Tusmaouaunguieate lusaaoy Tusiadeg Aaliag uasinsdumaniu
UK
A A U [ A A o "o <3 = ]
(o) 9115150 avgnad1vludnvuzdulanldnyas Tuduasdasaaligaan
MOIAUUTTTY
] . . 1 1 <3
“AN1599YNIAGIYA (Peak Particle Velocity: PPV, V_ )7 #118A1IU1 AI1AINIS)
v Y
voaaNuduazmeou UL ILAUUBY (LAY X WTD LAY Y) UIDUUIMAUAY (LAY Z)
dm
NNAgaga
o A A 1 o A ~ 1 o Y a Y
“ONUFUALNDUNTAN o7 HNIWANNI ANVTUAzouN i 1lnansdas
v Y ]
MITUNDIVD4 IATIT3 190115
o A A ' o A A o Y a Y A
“ONUAUALINBUNTAUN w” HY1IANI ANNduazneuinilinan1sdaivio
v Y Y]
MIAUNDIVDI IATIAT1901A1T
v 9 9 1 o A Y Aa
“MITUNOI (Resonance) VOQ1ATIAT0IANT” WA Usingmsalla q nnelvifa
o A Y A A A % = a 9 :]/
msduazmoulnaResrsalAUMINUAMNDTITNIA (Natural Frequency) 04 1A39a3 19011511
1] A 9} 1 $
“ANNDFIINHA (Natural Frequency) U841ATIAINGIAT” HNIGAMNI ANND IUMS
o A 9 A 1 1 AA o 9
Fuazineuvod lnseas 190115 MIeaIulseneuveIeIMsUAREe IS NNa Ny NIz ]a
MIFULVVDATE
Y ] 1 A g dy A 1 A
“TA5aa31901A15”  HUIPAINIT @IUVI1A1T NI UET AN A9 NUHTodIUD U
£ A Y1 A o v 1 @ <3 :zl
Fqlaearnnde laninnudnyaen U uAwINNTUe991AT Y

1 1 ' { Y
“ﬁ']u‘lligﬂ@ﬂm@\iﬁnﬂ'ﬁ” HUNYANITUIN ﬁ']uﬂl@ﬁ@’lﬂ’liﬁu@ﬂlﬁﬁ@ﬁ]’lﬂjﬂﬁﬁﬁi']\‘]@']ﬂ'ﬁ

A =2 ' o [ Y
1/]3JfﬂiﬂﬂﬂfJNﬁJ‘L!ﬂ\‘IﬂUIﬂi\‘l?fiN’ﬂWﬂ1i



n &Ko

QY oloe) ADUNIAY bE 3 FIFNINYUAN o HQUIY lw&&e

Y o o A A [ 1 [ dy
0 lo mwuﬂuWﬁgmmmﬁu’dzm’amwaflmﬂuwaﬂﬁzﬂummm‘imm”lﬂu

3 1A
ANUISIOYMAGIA Ty
91013 PR (HadnsaaInn)
. Y AUD (LTTAY) ; ;
Usznni 1AN3TITIA ANUTUTINOY ANUTUTIN oY
aa aa
NIUN o NIUN lo
E4
® 0.0 ;ﬁ"lui?ﬂﬁ?ﬂ%uﬁ"lﬁ‘l]ﬂﬁ@'lﬂ'ﬁ f < o0 lvo
o0 < f < &o o0& f+ o0&
&o < f < @00 ol f + o
f > @00 &o
E4 ]
o.lo FUVUYAVDIBIANT NNANVD co 00
& " o A - .
®.6n wummﬂmmamu NNAITND lvo ®0
v
lo lv.6 ;ﬁ"lui?ﬂﬁ?ﬂ%uﬁ"lﬁ‘l]ﬂﬁ@'lﬂ'ﬁ f < o0 &
o0 < f < &o olo& f + lv.&
&o < f < @900 0.6 f+ oo
f > @00 lwo
5 A « «
lo.lo %u’uuqmmmmi NNAITUD oY &
& " o A o .
lo.on wummﬂmmamu NNAITUD lvo ®0
E4
[0)] .6 gmsmw%%umwmmmi f < o0 (o))
oo < f < &o oc.ol& f + 0.00&
&o < f < @00 ooc f+ b
f > @00 ®0
E .
.l "D’uuuqﬂﬂlﬂqg’]ﬂ’]i nﬂﬂ’g’]ua < lo.&
& " o A - -
M.n wummﬂmmamu NNAITND lvo ®0
HUYLHA
A ) = A 3 = ] I a 4
G)) f = ANUDUDIANUAUALINDU B L'Jﬁ'l“l/lllﬂ:]"lll!i'Jﬂiéﬂ"lﬂfl\ifl’ﬂilﬁuﬂﬂlﬂulﬁiﬁm
o 3 1 <3
l@) * = ﬂ"lTiuﬂll'W]ﬁj'luhl'Jm‘W'lgﬂ"Iﬂ:]'lll!i'J'E]iéﬂ"lﬂflﬂﬂ:ﬂhluuﬂuu@u
o 9 J 3 3
Gn) ** = ﬂ"lTiuﬂll'l@'lﬁi'luhl'JmW'lgﬂ"Iﬂ'J'liJ!i'Jﬂiéﬂ"lﬂflﬂQ’ﬂcluLLﬂu@N
o o A ° o o A aa 9 Yo A
é) ﬂ"lﬁ')ﬂﬂ"lﬂ')'lllﬁuﬁglﬂﬂ‘l!qilf‘]:ﬂﬁ"lﬁﬁﬂﬂ'l'mﬁuﬁglﬂﬂuﬂﬁmﬂ lo MUV 6.lo, o.lo AL o.lo 11’73@‘1/]
2 A J A A oA 3 A
%uﬂuq@"’l}'ﬁ]Qfl'lﬂ']TH5@511'1!ﬂu“ﬁﬂﬂﬂ1ﬂ31ﬂﬁuﬁ$!ﬂﬂuq3ﬁ;ﬂ
o 3 A AR g ) y 9 o A
c“g’) ms’mmmmauﬁzmﬂumwummﬂmmamumma o.m, lo.m LUAS o.;m le&maumsmmgmsm

9
ﬁ%ﬂ%ﬂdN‘UﬂﬁEﬂﬂﬁ




Wi &l
QY oloc) ADUNIAY bE 3 FIFNINYUAN o HQUIY lw&&e

9 Y] 4 Aan Y] M A Y 3 =
10 o naMNUI tazdITastannuduazmon ldlulamneazd ealunianuin
Y
Mmelsemeail

EJ 4
¥o < dszmaiiliinadauaiudanniudsemalunstnguasuiudull



gamea
Rectangle


AANKIN
MUY TeMAA IS NITNNNTRILIAR DN LAITG
AUUN ey ( W.7. bEEa)

1389 MnuanIaIIuaNNFUasinaunaiasnuNanIznudaaIans

18 o UNHHN

GNATANNFREZLT O WaNEANIN m’%'aﬁ@mmé"ua:l,ﬁaumwmmgm DIN &&bba—o
Yasszneizasais (Deutsches Insttut fir Nomung) ¥ ate agiarmasuseil auaudi LIS SIEIEITh Y
mwﬁﬂmmuqmaﬁmﬁmau

79 o HAaWHIN1TATIVTAA NN TUELLT aunna%&a:ﬁaoﬂ%’mﬁ HUANNNADIVDY
VATV TUEL T 0 UNI0AT1980UNTIEI N DINIATANNAHEELT au‘lﬁl,ﬂuvlﬂmmjﬁa
mslEamui Andarnua by

Ho o MIfeaIIanNuEuazTiow IRAaGIRY AN X UasInY Y 1u§ﬂumzﬁﬁwumﬂ
dorin Teglwunulaunuwnitsmnuluiumisanansamivuminlumeumasiidiaenuduaifian
wazlinu Z ag}i‘tuumﬁgﬂuﬁﬂumzﬁﬁwwmﬂﬁmmu X uszunu Y Tasfanuwasnmsfansludas

& Ao ¥
NN

(9) MIAAAIRIALUAUGY IRGAAIAITALURNTINONRILUAUGY wazliaaniy
NI A

() MIdassiTafituanans Iaaasiaialagdanianuiudisdnwioviann
() MIAaGIRTaRREINANTRS AR NS THEARIRITAURANTIIaNzURNEIaNANT
‘ﬁ%aﬁwLLWdﬁ%ﬁﬂﬁ'ﬁ@ﬁuNﬁf&mmivﬁaﬁwLLW&@T@ﬂi’ﬁ@;ﬁuiué'ﬂum:ﬁﬁuﬂa
H0 @ MINTIVIANNUTUTT aUNTEA o WeNnse il
(o) MIAaaIRITARNUFREz T oulRELiuNsANT e @ lasfyaasiaia
ANUFWRLT OUNITEN o GIMNT o
(n) msmaﬁ@mmé"uazl,ﬁauu’%nmgmﬁﬂ%%a%gumw 301013 1Waan
wiausmoa s uinwninldnisunasiifionnuduaciiion loodaaaiiauui
mmﬁudnu’%nmlnﬁgmﬁwLmeaﬂqmaammm%auuwﬁf&mmi‘vﬁaﬁwLLwauaﬂq@maammi
vIaTad AUk IRIaMLNILENFATEIBNANT LLa:@hLL%ﬂdﬁ'ﬁ@@Tadag’qdmnﬁummi
viauanliiifin o.¢ was smsvmatelitusadurdnmnii Wameanane g dunsis
WIDX 9 N1
(1) MIaTIaanuFuaL auu%Lam§uuuq@m9091ﬂﬂi W& ac o i
eI NG wﬁfdmmm%aﬁmwm%auuwﬁfammw%aﬁmwaﬁ%guuuq@maamms
(@) MInTIIanNuFwazf oS miuanasluudaztu IWaaasiaTau3iim

= g & v &
ﬂdﬂﬂ%‘]ﬁ%ﬂ?ﬂ’]il%l,m a:"nuﬂmmgmﬁﬂ%%a"numw NN P



(0) TRIAlUMIATAIA desasauaguisszuzmAfinanuaussiianiidasms
IPEEIAR

() Mydufinua ltufindranuiieumegigaluudazunm

N wraIILRaAINIUEZL O

9 =GR UINNIAAAIRIIAANURUIZL AW

a
AN o

MaLNIIANTIIANNNFURNOUNTHN o

H & MINTITAANUFUFEToUnTIA 1 IWddiunIaait
(0) MIBaGIRTIAnNUERE A aulddiwnsanade o I@mﬁq@ﬁ@é@ﬁ'ﬁ@mm
FuFA i ounsdifi o GImui o
(N) MIATIVIALA L’Jm"ﬁv'uuuq@maa ANV LA T AT e DUFIFA
WA ae IR AT A LRI oM N HIE s 8NN TS DU B U WA I AN TR RN NI AT
uuq@"uaaaﬂﬂﬂsﬁ%au%Lam§uﬁﬁ@hmmé"uazl,ﬁaugdq@
(@) MInTIi LS aswanaslwd szt s Inaanmiaiarsnannasiwanasls
LL@ia:‘*ﬁ"uﬂﬂL’j”ugmﬂﬂ%%a%"umwaa 8113
() TN IUMNINTIIA ﬁaomamguﬁdszmnmﬁLﬁ@mmé"uazl,ﬁauﬁﬁmmi
Ut ung
() M3tiufinua Titufindranusieumagegaluudazunu




N wAsItLianuanRzIan

9 = FILRUINNIAAAIRIIAANNRUIZL AU

A
AN

é’aam’waﬁ;@maﬁ@mmﬁuazlﬂauﬂitﬁﬁ ©

v a QL 1 { J =Y g: > >
48 b NIUTHLAWNATAIANUFWRELT 0 UG 001A1IN 19NV aUIAG NIFAANIRITAAINN
) A Yo A @ A & o o AL a a A a A A
suszfianlidnfiuminada » las@aasiriandnduuiiimienafionaslueuinaniongin
A &£, o A o 2 o ) A af
NI aTRENTIaNATNaLA s LaslEinulannurih i LA UL NWRE NUadaNaIN aNa R
Tuawae waz e UNaNTENUINANUFWELT a1




Wi e
Bl oo  ADUNLAY lbmn FIYNIINUUNY ol FNAU oo

USENIANTENTINSNEINTTISUTIRLALAIINA DN

1399 AMUANINTFIUATUANNITTZUNEUINNAINEIANTUNUTLANLALUIVUINA
WA lodoe

Tne7idumsaumsUsulgInsimusms IumMUANMIITUENAINDIMs imiinzey
AAEATIVTluNANeImans walulad wavanuUBsuulamiaasugia den vesUseme
waglvidenndasiuanimnisaitagiu

Y] va

a1fugunamNANlunIng €& wianselygaduasuiazSnvinuain

oo

[y a

AIUINERUUNIVIR WA, bEme FFUUATIINIATENTININGINTEITUIAUALAILING DN
TngfuuzivesnuznssuMImUALNaTy LarlagAIiuYeUYeIAzNTINNTAWINd DL
i JepenUsznidld dadeludl

fo o Wiendnssmanssnamingnsssamfuasdunnden Sos fwuamnsgu
AUANMS BTN IND MU NUTANYLas NS atuasiufl o noAlnieu na. bees

o b luvsemail

“91A1s” a1 p1nsfideatnetu lidesidnvasndueiasndnieamie
Hunguuasorasdsssegneluiuiitaduuinadontu wedldhasivossuieiveiivmde
fvaneviefonRasetusenivorammieolifiay

“dile’ sneanud tilinnAenssueseiasiissuieniesssruigasdunai
5130l eRaNgAIAdDL

o o liwdsenas sendu o vl fe

¥ind o 91A150geNdy mnefe erAsiEingUszasdliiduiiinofevosyana
amsegerdvoguanisuiedang Taun

(@) 81M15YA AIUNYVLIEIINILDIATYA

(o) weWn AuNgVEngIRIEVIeNn

@ veown Veud1 veaudn wieAamsdulwieadenfumunguangindie
MUY

(@ andudsain mungraneindeduasonsin

(@ anuguadigeengviefiinngiisia mungraneindsanuyszneumsiiiogunm

(o) TinefadmiugninUssivAanssifeasa mangEN MRS

¥ilafl o ermsndvd vanefls erasiilivselonflummnduonssy wietinisssne
QLN e RV DL E R I iy

(@ lsusy mungrEneInnlelsawsy



Bl ece

ADUNLAY  oemen 3

M o

FIBNINUYLUNY

oo AWAN oo

(b) AUIMIAVTOVINSATINAUAN

() #A1N MIUNYVINEINIBNTANTITOEY

(@ @UUSNMIUBNNANLEIUYY WIAVTEBURT MUNVENEIRILEILUTNNG
@ Ameesviseduemns
(o) IMsAMIeIMNTIINT $53amRY viieasdmIseninUssmeAlazeenTy
(@) 21A15L5UTWBNTY AUNYUNIYIINELTUTHUBNYY LTUTIUVBINITIVNIT
msanlugaufinwiveseniyu AungringITsanTiugANANvetenYULAzaINTUDANANY

YRNNINVANT

AN e DINTAUNGIVIA MNBTI FOTUNGIUIE ATUNVNIEI N UFIIUNSIUID
Ussnnisuguaelisnedu
o < Twuwuevedeins eandu @ Ussan saseludl

. 21A13 21A13 21A13 21A13
Usznnoans g dssan n. dssn . dssn A, dssn Q.
0. 91A150801AY
91A13% wosm | fus ¢oo Tl | Faudl eoo 13ifls o00 -
usilaifls @oo
PRNN GN - Faus s @o Tty ¢o
béo Y ualdde beo
POWN WU WouUNYn| o9 - Haus fud @o Tt ¢o
Wanamsdulwiues beo Tuld uildds beo
Wendu anunguaney
IWENTANTITUGY
aoufuidsadin - - - - NNV
ANTUALAKFIDENTO - - - - NNYUIA
Hiamgiieiia
fiinedudmugning - - - - VAU
UselAnnanssuneasna
0. 91ATNIYY
T59u53 oK Haus Haus o laifls »o -
oo TulU usiliifls oo
anruusnisusean | e - Fau & 000 Hau @000 | M e,000
gonuenui wmiseeuin RS Fuly e laids
&,000
TsaTouendu 1595eu04 Haust Fus & o000 - laifls ¢ 000
MeTMs andugeudnmn b&,000 Bl wailaldia
YOUDAVUNIDADITU &, 000
QAUANYIVBINNTIINS




v
YUY o

1 a a a
B eoce FBUNLAY bmen 5'1“Uﬂ7ﬂ"0']'14}LUﬂ‘1§}'] e UL o
21M15 21A15 21A15 2115
Uszanenans w3 dszim . Uszim . Ysznm a. dszn Q.
81A15N YT 1N1SVDINN NN A @o0,000 | A &ooo | Wi &ooco
399N §§iamia w3e &&,000 WY usilaidia usilsiia
aﬂﬁmﬁzijmzmmmz &&,000 ®0,000
YB9LDNYY
AUENIIA NI A &oo0 - Lifls ¢ o000
Y3 0MATTWAUAN w&,000 YUl TEIEYAR
& o000
fae FaLel A o,&oo | PR @000 | WINN @000
b,¢oo JUlU werbaldla wetkaldla
b,&oo ®,&o00
ANAIASAIBS1UDINIS Al o,&oo falle oo AL oo Ll o
July wihite beoo | wallie oo
. B1ATSENTUNYIUA LAe9 faud oo VUl A @0 - i @0
wehifa mo
y . ¥ v v oo o n X
V9 & ﬂ'Tﬁu@?ﬂWﬁg'TUWJUQZJﬂW‘ﬁSUWEJ‘L!'WNQ']ﬂEJ"Iﬂ'TﬁVL'J GNGIE]VL‘UH
ANNINTFIU
a I-4
WILAa3 21015 21A15 21A15 91A15
dszian n. dszian . Uszan A. Ussn .
) 1
a. anudunsauazena
&€ - &o &€ - &o && - &o &e& - o
(pH)
lifu ¢o
Jaansuneans
o, Jod dwiuenasetende
_ _ laiifu oo laiifu mo laifu o
(Biochemical Oxygen o m o A o w4 a aa o A " a
Jaansunedng Jadnsusedns Taansunadng iy @oo
Demand) A
faansureans
Fwsuoensmgive
HAYEANSENLNETUNA
6. VDILTILVIUADLIINUA . o o .
Ly oo Ly <o Lidu ¢o liAu vo
(Total Suspended o &y oy 4 a o a u o4 ooy o a
. Tadnsuredns adnsumedns faansuredns Jadnsusodns
Solids)
< Yoddsazarstviavue | lAY @000 iy @,000 iy @,mo00
(Total Dissolved Solids) JaansSurodns JaanSurodns Naansusodns




M &

1 a a a
B eoce FBUNLAY bmen 3 5']5(1ﬂ‘0'°0']'11'!LUﬂH'] e AU o
ANNINTFIU
= 4
WlLae3 21015 21A15 21A15 1A15
dszan n. dszam . Yszan A. dssan .
dmiunse dwsuanse dmiueanseg
A LLAZEANT ALLADIANS LAY
gie Wgle wgive
WALTUIN WILTUIN
Usunaulunlg USanaulunld
Unilaliiu Unilaiiu
©,000 ®,000
AMsUD1s dnSUB1AS
ADIUNEUNA A0TUNEIUNA
€. dalua WL e.0 iy .0 iy .0
(Sulfide) Jaansurodns Jaansusodns Na8n3usodns
a @ 1 a I a I a
o, Ay Ty e laify e Ly <o
(Total Kjeldahl Nitrogen) | #Hadn3usiodns ladnsusioans fadnsunodns
o, Usiunagludu 1Y wo
(Oil and Grease) NadnSURDANS
dmsuenAnTegend
Ly wo Ly wo LAy wo
Taansuredng faansunedng feantusoans | B ¢o fiadndy
AOANT EMSUDIANS
WATIUATaIAS
AOTUNGTUA
& waniGengulpanesimaan | Ly ¢ooo Ll & o000
(Total Coliform Bacteria) | (Bufduso eoo | (BuRduse eoo - -
(dmSuermsanIuneIUIg) fiaaans) Tadans)
o weiSendameealadnesy | Ly o,000 Ly o,000
(Fecal Coliform Bacteria) | (dufidusie eoo | (BUBUHD @00 - -
(FwSup1msanIuneIuIg) {isgang) {aaang)
@0. AABSUDASY iy e.0 Wiy .0
(Free Chlorine) JaanSusodns JaanSusodns - -
(ESup1ATanIUNENUIA)



tlc3

tlc3


&
Bl oce  ADUNLAY lomn FIYNIINUUNY el HNAN oo

o » mImmRaeUIEITIUMUANNTIYUEneIaslildiEng deluil

oo Avudunsauarane Widiniesinrnuidunsauazaicweain (oH Meten
fifiauazidualiiini o.e Wi

olo Tlof T3 UNMoE oMyl o esmiwaliva Wunm ¢ Suinsery
warmAeendlauavatuneisiolenneAfiiady (Azde Modification) #3035IuuLUsUBLIANTNSA
(Membrane Electrode) wiiaigeaufnaaalwsu (Optical Probe)

oo vendusestaun WdIEnsew R unsedenta Glass Fiber Fitter
uazpULHITguMn faus eom B9 eo¢ wwala iWunmeslies o Falug

o vewdavaeiviomn WHEssmemetiinsesihunsyaensedaudy
(Glass Fiber Filter) uazouwtisiigamgll oco ssmwalda Wunaedies o il

o dald ldi5lelelatunin (lodometric Method) w3038iu#iduUg
(Methylene Blue Method)

oo ey Wlditwania (Keldahl)

oo Unifusazluty WSateseimhazaneuduenmiwinveniduuas vty

o uuafidenguladnosuimuanazuuaiionguiinealadnosy 141435

C% a L4

afa MU wesmuwmdu wedla (Multiple Tube Fermentation Technique)
e AaRsUdETE WIS mem (Titimetric method) %3e35L7aud (Colorimetric
method) ¥3e35lelelaumian BN (lodometric Electrode Technique)
fo o msAndunvavesemInute « Wdulunuasnsfinuznssunisauay
wafiwivue IaeUsenalussiaaun
o« mansedevAessIuiifiaude o doudulumudiioleneitiuasinde
vosauIALIMINTTNAIAZeNLRasEINAlng %30 Standard Methods for the Examination
of Water and Wastewater 6?;@ American Public Health Association, American Water Works
Association Wway Water Environment Federation vesUsginaanigaiusniniviunaduaige
visonufinaiznssunsmuANaTivUsEAlus TR YU
Yo« nisfufediahiafionsnsnaeuninsgiuniuaunisssisihisnude ¢
Ty dwieluil
zo lAfulugnszuisisasgundanitansisaugniooongduindenniogniu
fanansoldifusunuenhiisiissusaanineras lunsdifinisszuefimansaalmiunngs
<o A3mafudediaiis a qafiufegniute «e lAuuuuiig

(Grab Sampling)



i o
A oce  ARUNLAY lbam 9 FIYNNUUNW ol FNAL &

10 oo Usznmallildlsrusuaiudaaniulszmalusiviaagunenduduly



gamea
Rectangle




gamea
Rectangle


