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@ neediss Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model # _ xc-572.V Pbar (mm. Hg): ___759.8 TC Calibrator Model:  cC-VTR-SH
Serial# 1001003 Humidity (%): 50 Reference #: 091109269
Units: Metric Tamb (°C): 24.2 Barometer Model: 736930
Elevation (m): 1.8 Reference # EBARODIALSPEO1
Carr. Pbar (mm. Hg): 750.7 Pressure Model: 718 30G
Reference #: 9543013

Temperature Display Calibration Data

°c T © °C °C ‘c ‘c ~ Pass/Fail

3
1 18 17 17 17 17 7 17 PASS
2 38 37 37 37 37 a7 37 PASS
3 93 _ 93 93 93 93 93 93 PASS
4 148 150 149 149 149 149 149 PASS
5 260 260 260 260 260 260 260 |l PASS
6 art 372 372 372 372 372 ar2 PASS
7 482 483 482 483 483 482 482 |l PASS
8 593 594 594 594 594 593 593 PASS
9 816 817 817 817 817 817 817 PASS
10 1638 1039 1039 1039 1039 1039 1039 PASS
PASS

_————————
Overall Audit Status

12702001

Ice Water 1 1.8 2 0.07%
Ambient® 2 24.2 24 0.04%
Maximum?® 0.07%
Status PASS

Intarnal temperature thermocouple is nat audited fo EPA standards, and shouid not be used as an roferance lemperature,

Calibrate By : f&-& ﬁ Appproved By: % Date: 26 Feb 24
P4

Notes

1 Suggesled, minimum reference paints are 10 (0, 100. 200, 300, 560, 700, 900, 1100, 1500, 1900 °F), can lesl for more.

*For valid lest results, the i difference betw: p and gs should be less han 15.4 °F (x3 °C), for all thermecougles excapt for the slack thermocouple which should be less lhan +1 5%
absolule lempecature lrom the reterenra rearing and a éxil tharmaraupla which should be less than £2°PF (21 °C) hui ik 1ulersice reading (EPA Method 2, Goction 6.3 and CMA Mathod §, Gactions 6.1.1.7-6.1.1.0)

3Do nol change this call value, il is inslead based on input from Celt H8 at the lop of this sheel under "Calibralion Condilions"

4 Absolute lemperature difference and other fermulas are calculated based on unit input frem cell C8 at the top of this sheet under "Meter Console infermalion”

5 For valid lesl results, the maximum diffarence belween console and ic pressure i should be less than £0 1 in Hg (x2 S mm Hg), (EPA Method 5, Seclion 8 1 2)
YEor valid lest results, the maximum dilterence belween console and refarence vacuum teadiygs should be less han $0.5 10 11g (£12 5 mm 119)

©For valid last resulls Ihe maximum difference belween console and reference vacuum readings should be less lhan =0.05 in. H20 (x1 25 mm H20). or 5% of full scale

e Neediss

Neediss Supply instr

T
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@ needlss Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #; XC-572-V. Pbar (mm. Hg): __759.8 TC Simulator Model: CC-VTR-SH
Serial # 1001003 Humidity (%): __ 60.0 Reference #: 091109269
Units: __ Metric Tamb (°C): __ 24.2 Barometer Model: 736930
Type: Corr. Pbar (mm. Hg): __ 759.7 Reference #: EBARODIALSPEQ01
"English" Digital Pressure Calibrator Model: 718 30G
Reference #:_ 3891001

Pressure Gauge / Manometer Calibration Data

v

# in. Hg ! in"Hg: Pass/Fail
o | -5.0 -5.0 " PASS

2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS

® —mm H20_ = T
1 I~ —=200.000 0.0 -200.0 PASS
2 | -150.000 0.0 -150:0 PASS
3 ____-100.000 0.0 -100.0 PASS
4 w __-80:000 0.0 -80.0 e PASS
5 1 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS _
7 50.000. 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0. PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
A Overall Audit Status PASS

# : Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 : PASS
4 -80.000° 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80:000 80.0 0.0 PASS
9 100.000 100.0 0.0 "PASS
10 150:000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Overall Audit Status PASS
Calibrate By : %7,” 7j Appproved By: % Date: 26 Feb 24
Notes
" Suggesled, minimum reference poinls are 10 (0, 100, 200, 300, 500. 700. 800, 1100, 1500, 1900 *F), can last for more.
kor valid les! results, the maximum balween p and gs should be less than £5.4 I (3 L), lor all lhermocouples excepl tor ihe slack thermacouple which should be less

Ihan +1 5% absnlule temparalum from tha refaranca rading and Iha axil Ihemocaupla which should he less Ihan +2°F (1 "C) from the reference reading (EPA Method 2 Saction 6 3 andt FPA Method &

Dacinem& 4 1724 104
3Do not change lhis cell value. it is instead based on inpuf from Cell HB al the lop of this sheal under “Calibration Condilions™

4 Absolule temperature dilference and olher formulas are calculated based on unit input from call C8 at the lop of lhis sheet under "Meler Console Information”
S Eor valid test resulls (he maximum difference belween console and referance baromeinc pressure readings should be less than 20 11n Hg (*2.5 mm Hg). (EPA Method 5 Section 6 [ 2)
% Ear valid les! results The maximum difference belween console and reference vacuum readings should be less than 0 5in. Hg (£12 5 mm Hg)

8For valid lest resulls Ihe maximum dilference belween console and refsrence vacuum readings should be less lhan =0 05 in H20 (1 256 mm H20). or 5% of full scale
| ceruly thal Ihe above Thermacouple Sensors were cahibraled n accordance wilh US EPA Methods 2 and 5, CFR 40 Parl 60

SNneed

Negdiss Sunply Instrumen
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@ heedlss Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): _ 759.8 TC Simulator Model: ~ CC-VTR-SH
Serial #: 1001003 Humidity (%): __60.0 Reference #: 91109269
Units: Metric Amb. Temp. (°C).  24.2 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg). _ 759.7 Digital Pressure Calibrator Model: 718 30G
Reference # 9543013
Audit Data
°C °C °C °C °C °C o F’ass‘/_Faﬂ
Ambient || 24.2 24 24 24 24 24 25 PASS
lce Water 1.8 . 2 2 2 2 2 2 PASS

Audit Data

LT

Calibrate By: %—‘ A Appproved By: % Date: 26 Feb 24
= I 7

Notes

~ "For valid test results, the maximum difference b test and ref dings should be less than 5.4 °F (3 "C), for all thermocouples except for the stack thermocouple
which should be less than 1.5% absoluta temparatura from the raferenca reading and the axit tharmacouple which should be less than 2°F (1 °C) from lhe reference reading (EPA
Method 2, Section 6.3 and EPA Method 5, Sections 6,1.1.7-8.1.1.8)
2ror valld test results, the maximum difference between cansale and e baromelric p readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA Method §, Seclion
8612y
- IForvalid test results, the maximum difference between console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg)

metric, and Vacuum Sensors were calibrated and audited in accordance with US EPA Methods, CFR 40 Part 60,

@ neediss

Neediss Supply instrument Co..Ltd

| certify lhat the above Thermocouple, Baro
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@2 NEEediSS sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Praobe Sheat Apex1in. SR Digital Calipers CD-15APX
Probe Number 1912498 Reference No. A22070181
Pitot tube Number Ag778 Digltal Inclinometer BASELINE
Pitot tube Type S Type.3/8Inc... Reference No. FEI 12-1057
Validation method Standard Probe 1 in. and Temperatute 24,2 °C+3
1/2 in. Sampling Nozzle Barometric Pressure 759.8 mm Hg

BOTTOM VIEW 47—} Sampling Probe Validation with Tune up
L m— | —— b Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )

Measured Standard Range
Ly = 1.90 em. (1.905 cm. or 3/4in. )
L= 5.10 cm. (5.08cm.or2.0in.)
SDEVEN L N2 Dr= 0951 cm. (38in.)
P e i S
e SN st —— |
A ';,,,' S (1 = | Y T A= 2.16 cm. (2.1 Drs A £30D;)
: g_. L E e L ""“8"'?'
: A2Dr= 1,135 cm. (1.05P,/Dr<A s15)

Pltot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable

Py Size Standard Range
ay - 0.70 ° $10°
B = -0.60 ° s 5°
P, Size
0 = 1.20 ° s10°
B2 = 130° <5°
Engles measurement Calculated Result Standard Range
W = -0.30° -0.011 cm. W < 0.08cm (1/32in.)
Z = -1.10° -0.041 cm. Z <0.032cm(1/8in.)

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base line value of Cp(s}) Solong as standard range

validation By: M Appproved By: y % Date: 26 Feb 24
& NeedisSs

Neetiss Supply instrument Co..Ltd.

.
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@heedlss Sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditlons and Equipment
Probe Sheat Apex 1in., 31 Digital Calipers CD-15APX
Probe Number 1809992 Reference No. A22070181
Pitot tube Number A3601 Digital Inclinometer BASELINE
Pitot tube Type S Type 3/8 Inc.. Reference No. FEI 12-1057
Valldation method Standard Probe 1 in. and Temperatute 24.2 °C+3
1/2 in. Sampling Nozzle Barometric Pressure 769.8 mm Hg

Sampling Probe Validation with Tune up
Measure and Alinmeni with 1/2' Sampling Nozzle( 12.7 mm )

Measured Standard Range
Ly = 1.92 cm. (1.905 cm, or 3/4in. )
L= 5.56 cm. (5.08 cm.or2.0in, )
SIDE VIEW \\
L R Dr= 096 cm. (3/8in.)
A= 2.09 cm. (21 Dys A s3Dy)
d A2Dr = 1.089 cm. (1.05P,/Dr<A s1.5)

Pitot Tube Valldations and Engles measurement Result
: Measure Result after Maintanance and AdJustable

Pg Size Standard Range
T e I l o
—~t® a = .360° <10
= o 0
| ///_’ 502 B1 = 0.00 <5
] P, Size
a, - -2.40 ° <10°
B2 = -2.00° <5
wW \ Engles measuremant - Calculated Result - Standard Range

- 7 e
7 W = 1.20 ° 0.044 cm. W < 0,08 cm ( 1/32in.)
Z
%\ 5 Z 2 = -0.90 ° -0,033 cm. Z <0,032cm (1/8in.)
T oA m:tc; -
-

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base fine value of Cp(s) Solong as standard range

Validation By: @EB;M 7? Appproved By: % Date: 2I6 Feb 24
@ Nneediss

Keadiss Supply insfrument CO..U‘E}'
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& NeediSS Nozzle Validation

Sampiig System Equipment Information

Validation Conditions

Console Model XC-572-V Digital Calipers CD-15APX
Console Number 1001003 Reference No A22070181
DGM Model GB/T6968-2011 Temperatute 242 °C+3
DGM Number L1500033221 Barometric Pressure 750.8 mm Hg

Nozzle ID Nozzle Diameter Different (D; +D,+D;)/3
Sizes | D, D, . D, AD . Davg .
mm mm mm mm mm mm
NS-4 3.17 3.17 3.17 3.16 0.006 3.167
NS-8 6.35 6.35 6.34 6.35 0.006 6.347
NS-9 7.3 7.14 7.12 7.12 0.012 7.127
NS-12 9.52 9.52 9.52 9.51 0.006 9.517
NS-14 11.09 11.07 11.09 11.09 0.012 11.083
NS-16 12.70 12.70 12.71 12.70 0.006 12.703
NS-18 14.17 14.16 14.17 14.18 0.010 14.170
Where :
D1, b2, D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (Dy+Dy+D3)/3
D2 D3
D1
Validation By: &# /D Appproved By: % Date: 26 Feb 24

Sneeodis

&

Negdiss Supply instrament Co.Ltd.
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Neediss Supply Instrument Co.. Ltd.

-ﬁé 'umn MR T ULRTITLA RAUTGA NTALMAY J01E0 536 SO Bangkhoe 7 Bongkhae Bongihae Sangkok :
e e S e e |

Tl Q7 -

BR80T, Q-5 -

FRRA i G OhiBE GO

Vertification Test Report

Instruments Information

Analyzer Type:
Model:

Flue Gas Analyser
Optima7

Manufacturer:

MRU
S/N: 332604

Calibration Gas information

Calibrator Unit

Standard Gas Mid Range

Standard Gas High Range

ZERO AIR Gen: 02 Conc 2.2 %vol. 02 Conc 10.22  %vol.
Ecotech8301 Cd/Ex: 343014/Jul 24,2025 Cd/Ex:  343018/Jan 10,2025
Dilutor Model: €O Conc 99.94 ppm CO Conc 594.5 ppm
EcotechGasCal1100 NO Conc 99.69 ppm NO Conc 197.2  ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
$0O2 Conc 100.5 ppm S02 Conc 200.9 ppm
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/lun 21,2030
Environment: Temperature 316 °C Humidity: 35 %RH
SO2 calibration test
Before Adj Reading (After Adj)
Set point Std.gas Reading Difference % error Reading (ppm)
(ppm) (ppm)
Low/Zero 0.0 0 0.0 0.0 0
Mid 100.5 99 -1.5 -1.5 9
Hight 200.9 198 -2.9 -1.4 198
NO calibration test
Before Adj Reading (After Adj)
Set point Std.gas Reading Difference % error Reading (ppm}
(ppm) (ppm)
Low/Zero 0.0 0 0.0 0.0 o]
Mid 99.69 99 0.7 -0.7 99
| Hight—|—197-2—- 199—— 1.8 0.9- 199
NOX calibration test
Before Adj Reading (After Adj)
Set point Std.gas Reading Difference % error Reading (ppm)
(ppm) (ppm)
' Low/Zero 0.0 0 0.0 0.0 0
Mid 99.76 99.0 -0.8 -0.8 99
Hight 197.2 195.0 1.8 09 199

This report not be reproduced except infull,without the writtg

itab Co.,Ltd. Nwm afhﬂmuﬂuﬂmmw

Page:1/2
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Vertification Test Report
Page:2/2
Instruments Information
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima7 S/N: 332604
Calibration Gas information
Calibrator Unit Standard Gas Mid Range Standard Gas High Range
ZERO AIR Gen: 02 Conc 2.2 %vol. 02 Conc 10.22 %vol.
Ecotech8301 Cd/Ex:  343014/lul 24,2025 cd/Ex:  343018/Jan 10,2025
Dilutor Mode!l: CO Conc 99.94 ppm €O Conc 594.5 ppm
EcotechGasCal1100 NO Conc 99.69 ppm NO Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
$02 Conc 100.5 ppm S02 Conc 200.9 ppm
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/)un 21,2030
Environment: Temperature 31.6 °C Humidity: 35 %RH
CO calibration test
Before Adj Reading (After Adj)
Set point std.gas Reading Difference | % error Reading (ppm)
(ppm) (ppm)
Low/Zero 0.0 0.0 0.0 0.0 0
Mid 99.69 100.0 0.3 0.3 100
Hight 594.5 603 8.5 14 601
02 calibration test
Before Adj Reading (After Adj)
Set point Std.gas | Reading Difference | % error Reading (ppm)
(ppm) (ppm)
Low/Zero 0.0 0.2 0.2 0.2 0.2
Mid 2.20 2.2 0.0 0.0 2.2
Hight 10.22 10.2 0.0 -0.2 10.2
Note

Technical Data Calibration results.:Calibration reading response discrepancy

02 parameter
CO2 parameter
CO parameter
NO parameter
NO2 parameter
SO2 parameter

+0.2 Vol-% at Range 0-21 Vol-%
+0.3 Vol-% at Range 0-CO2 Max
+ 5 % at Range 0-500 PPM

+5 % at Range 0-1000 PPM

+5 % at Range 0-1000 PPM

+5 % at Range 0-2000 PPM

Approve By :

A

Calibrate By: &!!:: EE

Date: 30 Mar 23 Date: 30 Mar 23

u Gt ; J .
SECURERRET L RE LR
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Uitm Bulaudu 18R 540.540/1 2BBLNIUA T UEWLNULA LWALKIA ATINMWY 10180
Envilab Co.. Ltd. 540,540/1 Soi Bangkhoe 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

PM10 High Volume Sampler Calibration

Verification Report No.
S02400004-E001 -PM 01

L Pm [ Onsite
Site: Ymfunaan
UTM : 47P 1468209 589002 Date: 15 Mar 24
Sampler: EPM#29 Technical: Amonthep K.
Recorder: ECRDS01618127 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Seriak#: 759 Date Certified: 18 Jan 24
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.10 1.756 56.0 35.68 Slope = 20.1875
2 9.60 1.566 52.0 33.13 Intercept= 1.0737
3 7.20 1.358 46.0 29.31 Corr. coeff.= 0.9957
4 4.50 1.078 36.0 22.94 SFR= 1.150
5 2.82 0.857 28.0 17.84 SsP= 38.13
# of Observations: 5
Range of Chart 35
| at SFR+10%| 41
350 /. |
/ | |
200 = [ — :
= /. ! @‘ Arld

200

Chol Recorder

50

00
000

200

m3¥min,

‘ Calibrated by :

Approved by :

( Wuttipong Klangprapun )
15 March 2024

( Wisan Ritthikamon )
15 March 2024

This report shall not be reproduced except infull, without the writen approval of Envilab Co. Lid

! WWW' 6V[t65tl ng 'CO m —————————— Environmental respensibility with accuracy measurement

FE-MINT-25 Rev,00:01/08/63
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1Fiv Buliudu 970n  540,540/1 TQEUANKA 7 WUNLIA LUALWIA NFINHY 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhoe 7 Bangkhoe Bangkhae 8angkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

Erralats B Nevdss Sapy Imbumart

PM10 High Volume Sampler Calibration

Verification Report No.
S02400004-E001 -PM 02

L PM = Onsite
Site: utiiu
UTM : 47P 1468262 588334 Date: 15 Mar 24
Sampler: EPM#28 Technical: Amonthep K.
Recorder: ECRDS01618126 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Seriak#: 759 Date Certified: 18 Jan 24
CALIBRATIONS
Plate or H20 Qa 1 IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.89 1.740 52.0 33.13 Slope = 18.3343
2 9.53 1.560 50.0 31.86 Intercept= 1.8964
3 7.42 1.379 42.0 26.76 Corr. coeff.= 0.9913
4 4.25 1.048 32.0 20.39 SFR= 1.150
5 2.74 0.845 28.0 17.84 SSP= 36.08
# of Observations: 5
= Range of Chart 34
at SFR +10% 38
/O 2
300 // @q {i&
2 / Calibrated by :
g .| ( Wuttipong Klangprapun )
§ ./ 15 March 2024
100 Approved by : .
( Wisan Ritthikamon )
= 15 March 2024
s 0z u:‘ru 075 100 125 178 200

This report shall not be reproduced except infull, without the written approval of Envilab Co. Lid

B www.evltesting.com

PM10 Cal. Rev.07 [ s Date Mar 17,2020

Environmental recponocibility with accuracy meAacurement

FE-MNT-29 Rev.00:01/08/63



ECOM58
Rectangle


Uiin Bulndiu 978n  540.540/1 TOHUNSLA 7 UWIWUNIUA LUAUNIRA NFILMWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhoe Bongkhoe Bangkok 10160
Tel : 02-802-3577-8 Fox. 02-802-3773 E-mail : info@evltesting.com it & o

1),
<
[

PM10 High Volume Sampler Calibration

Verification Report No.
S02400004-E001 -PM 03

L PMm  Onsite
Site: aUR. VUDIYUWR
UTM : 47P 1469390 588063 Date: 15 Mar 24
Sampler: EPM#46 Technical: Amonthep K.
Recorder: ECRAN000004577 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Seriali#: 759 Date Certified: 18 Jan 24
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.43 1.631 54.0 34.41 Slope = 18.4950
2 8.42 1.467 50.0 31.86 Intercept= 4.0663
3 6.52 1.294 42.0 26.76 Corr. coeff= 0.9931
"4 3.46 0.947 340 21.66 SFR= 1.150
5 2.87 0.864 32.0 20.39 SSP= 39.77
# of Observations: 5
Range of Chart 37
at SFR +10% 42
/.

350

o

250

200

Charl Recorder

50

00

o0 025

200

mamin,

Calibrated by :

4‘%«@&4

Approved by :

(.Wuttipong Klangprapun )
15 March 2024

( Wisan Ritthikamon )
15 March 2024

This report shall not be reproduced except infull, without the written approval of Envilab Co. Ltd

! WWW'6VIt65tI Hg 'Com —————eeeee—— Environmental recpensibility with accuracy meAsurement

PM10 Cal. Rev.07 / Iss.Date Mar 17,2020
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TSP High Volume Sampler Calibration

Verification Report No.
S02400004-E001 -TSP 01

O PM Onsite
Site: e undln
UTM : 47P 1468209 589002 Date: 15 Mar 24
Sampler: ETSP#38 Technical: Amonthep K.
Recorder: ECRDCPR4169242 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Seriak: 759 Date Certified: 18 Jan 24
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 13.25 1.774 54.0 53.07 Slope = 25.6373
2 10.70 1.596 50.0 49.14 Intercept = 7.5426
3 8.33 1.411 44.0 43.24 Corr. coeff.= 0.9957
4 5.32 1.131 36.0 35.38
5 3.32 0.897 320 31.45 # of Observations: 5
Range of Chart 37
at 1.1 - 1.7 m3/min. 52

500

0

Calibrated by :

@;%\wﬁ/’

00

Chart Recorder

200

Approved by :

( Wuttipong Klangprapun )
15 March 2024

050 075 100 125

m¥min.

( Wisan Ritthikamon )
15 March 2024

This report shall not be reproduced except infull, without the writlen approval of Envilab Co. Ltd.

B wivv.eviTesLing. o e iy T rerone |

Envitab Co,,Ltd.

FE-MNT-29 Rev.00:01/08/63
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Ernvilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkolk 10160
e Tel : O2—-802-3577—-8 Fax. 02-802-3773 E-mail : info@evitesting.com
TSP High Volume Sampler Calibration
Verification Report No.
S02400004-E001 -TSP 02
O PM Onsite
Site: 1huiiu
UTM : 47P 1468262 588334 Date: 15 Mar 24
Sampler: NTSP#38 Technical: Amonthep K.
Recorder: ECRANG15315115 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 24
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.70 1.737 52.0 51.11 Slope = 22.9373
2 10.20 1.559 48.0 47.18 Intercept= 11.1569
3 8.29 1.407 44.0 43.24 Corr. coeff=0.9983
4 4.91 1.087 36.0 35.38
5 3.05 0.861 32.0 31.45 # of Observations: 5
Range of Chart| 38
F at1.1-1.7m3/min.| 51

00

@0

Calibrated by :

W0

Chart Racorder

200

Approved by :

ma/min,

@@\4 i‘iﬁé

( Wuttipong Klangprapun )
15 March 2024

( Wisan Ritthikamon )
15 March 2024

This report shall not be reproduced except infull, wilhout the written approval of Envilab Co. Ltd

! WWW'6VIt65tI ng ’com ————  Environmental respensibllity with accuracy meAsurement

FE-MNT-29 Rev.00:01/08/63
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TSP High Volume Sampler Calibration

Verification Report No.
S02400004-E001 -TSP 03

O PM Onsite
Site: aUA. UUAVUNR
UTM : 47P 1469390 588063 Date: 15 Mar 24
Sampler: NTSP#37 Technical: Amonthep K.
Recorder: ECRANG 15315289 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 24
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.87 1.749 54.0 53.07 Slope = 20.0377
2 10.12 1.553 50.0 49.14 Intercept= 17.8191
3 8.04 1.386 46.0 4521 Corr. coeff.= 0.9982
4 5.01 1.098 40.0 39.31
5 2.99 0.852 36.0 35.38 # of Observations: 5
Range of Chart 41
at 1.1 - 1.7 m3/min. 52
-
- p
£ Calibrated by :
5 !// ( Wuttipong Klangprapun )
£ & - 15 March 2024

200

Approved by :

( Wisan Ritthikamon )
15 March 2024

oo
000 025 0% o7 100

m¥min,

This report shall nol be reproduced excep! infull, without the wiitten approval of Envilab Co.,Ltd.

B www.evlitesting.com

FE-MNT-27 Rev.00 (01/08/63)

Envirenmental responelbllity with Aaccuracy meMmsursment
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RECALIBRATION
TISCH y
‘ /‘ February 9, 2025

Environmental

Calibration n Certification Information
Cal. Date: February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 749.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 5411
Vol. Init Vol. Final avol. ATime apP AH
Run (m3) (m3) (m3) (min) {mm Hg) {(in H20)
1 1 2 1 1.3950 3.2 2.00
2 3 4 1 0.9840 6.4 4.00
3 5 6 1 0.8790 7.9 5.00
4 7 8 1 0.8430 8.8 5.50
5 9 10 1 0.6940 12.7 8.00
Data Tabulation
Tstd ) /—(_T)
g Vstd Qstd JAH( Pstd )( Ta Qa AH( Ta/Pa
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9914 0.7106 1.4111 0.9957 0.7138 0.8875
0.9871 1.0032 1.9956 0.9915 1.0076 1.2551
0.9851 1.1207 2.2312 0.9895 1.1257 1.4033
0.9839 1.1672 2.3401 0.9883 1.1723 14718
0.9787 1.4103 2.8222 0.9830 1.4165 1.7750
= 2.02024 m= 1.26504
QSTD b= -0.02667 QA b= -0.01677| [
r= 0.99993 r= 0.99993
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
" Pa_\( Tstd ' - [ ’Z'_) .
Qstd= 1fm((\/ﬁH( Pstd )(——-—Ta ))—b) Qa= 1/m (( AH( Ta/Pa ) b)
Standard Conditions
Tstd: 298.15 °K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AR: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Pa:' actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
‘isch Environmental, Inc. www.tisch-env.com
.45 South Miami Avenue _ TOLL FREE: (877)263-7610

fillage of Cleves, OH 45002 FAX: (513)467-9009
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

Ml
Wy,
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|

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 Zf/.—.:\\'“\
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th "f:,;rﬂ:\.\ =~

NSC-TISITIS 17025
CALIBRATION 0052

Customer

Equipment

Manufacturer
Model

Serial No.

ID No./Tag Ne.
Date Received

Date Calibrated

Calibrated by

[=]

CALIBRATION CERTIFICATE

Certificate No. : 1.202407194-0001
Date Issued : 18-Jul-24

: Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, Thailand 10160

. Bios Flow Calibrator

MesaL.abs

510-M

200368
NCALBI510M0368
12-Jul-24

17-Jul-24

: Jame Khaothong

Calibration Method or Calibration Procedure Used

d

In-house method
In-house method

: CP-26 by comparison against Bell Prover.
: CP-44 by comparison against Piston Prover.

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

to the International System of Units (SI).

Result of Calibration

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

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

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

the Miracle International Technology Company Limited.

CERTIFIED
=
Approved by: ‘ _rOBO /Ul‘ ‘i‘[
(Sarayuth Tochua)

Page 1 of 4
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MAX ALLOWED ERROR ( mi/min )

Certificate No. : 1,202407194-0001

Environment : Ambient temperature 1 (23 £2)°C

Relative humidity : (50 + 15)%RH

Capacity Range: 5000 ml/min

Calibration Media : Air

Type:

Volumetric Flowmeter

UUC Reference Condition : At atmospheric pressure and room tempet

Measurement Gas Flow rate function

Temperature Pressure uucC STD Error Uncertainty MPE Pass / Fail
(°C) (kPa) (ml/min) (ml/min) (ml/min) (@& ml/min) +(ml/min) A':Sci:::::‘:ce
2230 100.38 0.00 0.00 * 0.00 0.58 50 Pass
22,73 101.00 100.340 98.3950 1.945 1.9 50 Pass
20.90 100.83 499.99 508.6 -8.61 23 50 Pass
21.50 100.95 1000.4 1013.8 -13.4 3.6 50 Pass
21.56 101.46 2499.8 2524.9 -25.1 7.1 50 Pass
21.51 102.04 3999.8 4040 -40.2 12 50 Pass

Marked * are not included in the NSC-ONSC accreditation schedule for our [aboratory.

Error = Unit Under Calibration - Standard Pass = |error|<= |MPE}
MPE = Maximum Permissible Error Fail= |error|> |MPE]|
ERROR CHART
60 _
40 —
20 —
0 E X L] 1 T T s B (T AR | " T ] 1
20 0 560 1000 1500 2000 2500 3000 3500 4000 4500
X
-40 : - - - - - — %
-60
% Error (ml/min) = = = = Upper Limit (ml/min) - = |ower Limit (ml/min)

FLOWRATE ( ml/min )

Note :Flow Rate was corrected for non-standard operating condition by using equation :

where

P, T;
Ref = Meas

Q; = Qray X
Meas Ref PMsc.r Tqu

Q = Flowrate P = Absolute pressure T = Absolute temperature
M = Gas molecular weight , Mstandard ( Air) = 28.9646431 g/mol
Subscript "Meas" = Measurement condition

Subscript "Standard" = Standard condition
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Certificate No. : 1L202407194-0001

Environment : Ambient temperature :
Relative humidity :
Capacity Range : 5000 ml/min

Calibration Media:  Air

( 23 ¥2)°C

( 50 +15)%RH

UUC Reference Condition : At atmos? and roarre and roome and roorr
Temperature Pressue Flow Rate Reading (ml/min) Error Uncertainty MPE Pass / Fail
O (kPa) UUC Reading  STD Reading  (ml/min)  (ml/min) =(ml/min) Mpe
Acceptance
22.733 101.00 100.34 98.395 1.95 1.1 50 Pass
Error = Unit Under Calibration - Standard Pass = |errorj<= |MPE|
MPE = Maximum Permissible Error Fail = |error|> [MPE|
ERROR CHART
60.00
£
§ 40.00
£ 20.0
= .00 -
o]
& 0.00 ; ; . ; X, ,
'; 0{0 20.0 40.0 60.0 80.0 100.0 120.0
w -20.00
3
= -40.00 -[— = =
L ¢
= -60.00 -—— - -
2
: FLOW RATE (ml/min)
% Error (mi/min) - - - - Upper Limit (mi/min) - ~ - = Lower Limit (ml/min)

Page 3 of 4
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Certificate No. : 1.202407194-0001

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Calibration Certificate No. 1.202403371-0002 for Bell Prover Volume (60L) Serial No. 951 1HC028626, Due 12-Apr-26

MIT Calibration Certificate No. L202405041-0002 for Temperature Transmitter with probe Serial No. MIT-STD-122,
Due 13-May-25

“MIT Caljbration Certificate No. 1.202405041-0003 for Pressure Transmitter with indicator Serial No. MIT-STD-123,
Due 24-May-25

MIT Calibration Certificate No. L.202307322-0007 for Bell Prover Timer Serial No. 9511HC028626, Due 09-Aug-24
MIT Calibration Certificate No. 1.202405039-0005 for Piston Prover Volume Serial No. 85, Due 30-May-25

MIT Calibration Certificate No. L202403007-0026 for Piston Prover Timer Serial No. 122199, Due 06-Mar-26

MIT Certificate No. L202403007-0026 for Piston Prover Timer Serial No. 122199, Due 06-Mar-26

MIT Calibration Certificate No. L202403007-0025 for Temperature Indicator with Sensor (Piston Prover)
Serial No. MIT-STD-258, Due 01-Mar-25

End of Certificate

Page 4 of 4
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Calibratech Co.,Ltd. ,
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11 120 .
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 67-410025-~1 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhac, Bangkok 10160

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedto Model : HTC-1
Range Temperature : N/A °C Resolution : 0.1 “"C
Range Humidity : N/A %R.H. Resolution : 1 %R.H.
Serial No. : PONPES852094 ID No. : ELABTMHTC10003
Environment : Ambient Temperature : @23 +2) °C
Relative Humidity — : (50 + 15) %

Date of Received : 20 February 2024
Date of Calibration : 22 Fcbruary 2024
Date of Issue : 22 February 2024

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&Hum

ID No. Cert. No. Due Date Traceability
400034 & 400035 SG-H-00020/67 05 Jul 2024 Success Gateway Co., Lid., Accredited by TISI Calibration No.0268

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in-full-except with the prior w
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :

UUC Condition As-Received : Good
Result of Calibration :

Function : Temperature measurement

67-410025-1

Without Adjustment

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Uncertainty
(°c) (‘c) (‘c) (£°C)
24.98 25.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : Humidity measurement
Reference Temperature @ 25 °’c
Standard Humidity UUC Reading Correction Uncertainty
(%R.H.) (%R.H.) (%R.H.) (+%RH)
50.03 50 0 2.2

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-00o -

HrpAIUANANN

g it e
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Calibratech Co.,Ltd. SE eI 1708
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200034-1 Page :1o0f2

Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA224-1S
Serial No. : 0034803270 ID No. : ELABBALANCEN04
Capacity : 220 g Resolation : 0.0001 g

Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (22.81023.6) °C
Relative Humidity E (44.6 to 45.3) %
Air Pressure 1014.0 mbar

Date of Received : 01 February 2024

Date of Calibration : 01 February 2024

Date of Issue : 06 February 2024

Calibrated by : Akaradath Thippichai

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

Edition 7 - November 2022

Reference Standard Instruments : This certilication is truccable lo (he International System of Unils

Standard Weights

1D No. Cert. No. Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
Approved by :

( Surachai Promthong )

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other-than in full except With the prio
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibrtech cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200034-1 Page : 2 0f 2

Result of Calibration : Without Adjustment

UUC Condition As-Received: Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) (8 t (@
0.01 0.0001 0.00012
0.1 0.0001 0.00012

1 0.0000 0.00013
2 0.0001 0.00013
5 0.0000 0.00013
10 0.0000 0.00013
20 -0.0001 0.00014
50 -0.0001 0.00015
100 -0.0001 0.00020
200 -0.0001 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2,06,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
-0.0001 -0.0001 -0.0001 0.0001 0.0000 g

Repeatability Load test : 200 g
Stdev. : 0.00005 g

-00o -
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Calibratech Co.,Ltd. I R o5
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@botmail.com
Certificate of Calibration
Certificate No. : 67-200060-2 Page : 1 of 2
g

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : XSR205DU
Serial No. : B911363567 ID No. : ELABBALANCENOG6
Capacity : 220 g Resolution : 0.00001g/81g, 0.0001g/220g
Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (20.0t020.5) °C
Relative Humidity : (54.2 to 59.1) %
Air Pressure 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : Satja Sangkhum
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Standard Weights

ID No. Cert, No. Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Lastitute of Metrology (Thailand), (NIMT)
Approved by : -

( Surachai Promthong )

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the pri
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood., Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® () * (g
0.1 0.00000 0.000015
0.5 0.00001 0.000022

1 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0‘000953
50 0.00003 0.00011
100 0.0001 0.00020
150 0.0001 0.00038
200 0.0002 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test : 50

A B 0]

D

E

0.00000 0.00000 0.00010 0.00000 0.00000

Repeatability Load test 3 200

Stdev. : 0.000032

g

Page : 2 of 2

2.00,
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue _ 6 April, 2024 Certification No. 168/24
Page : 1 of 6
d‘ ] o = =
Object : LATAINARATIRAYAUBNINEN
Manufacturer : DYACON
Type ; Data Logger MS-100 .

't
{

Serial No. 130148 ID No. : EWSDCMS1200148 |
|

Customer ; ENVILAB Co.,Ltd. i

540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, "
Bangkok 10160, Thailand.

Calibration Condition ;: Temperature 25.1 °C  Barometric Pressure 1008.2 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board

- Micromanometer  Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Mode!l DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

+ Thermoschneider No.9188 : testo, testof.anal- 002848057

STANDARD BAROMETER : Digital Bamisala Type PTB220 @Mgﬁg}
Calibrated by : l\k\\ﬁwﬁ;ﬂ\. Siﬁed : 7 v'b hrised Sie ﬁ
A 24 b, 14

Mr. Watcharapol Subwat Mr- Piso rcmsut

Mechanical Engineer

rn;&!a CO,.Ltd‘ \W‘?ﬂ’liﬂ’lﬂﬂ'éﬂﬂ&lﬂmﬂ'\“
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F Certification No. 168/24

6 April, 2024 Serial No. 1222 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Veloclty Correction
m/see Inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - = 1.0 0.00
3.02 2 - B 29 0.12
5.00 . 3 N 5.0 0.00
7.04 - - S 6.9 0.14
9.02 = & - 9.0 0.02
11.01 = - - 11.0 0.01
13.01 4 = = 13.0 0.01
15.01 & - E: 15.0 0.01
17.02 - - = 17.0 0.02
20.02 = = = 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 20
180 182
270

Calibrated by : Najm‘“'f"\-

Mr, Watcharapol Subwat

Mechanical Engineer



ECOM58
Rectangle


THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6273 Certification No. 168/24
6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction
Pressure Pressure
1009.59 1009.1 0.49
1009.45 1009.0 0.45
1010.10 1009.5 0.60
1010.94 1010.5 0.44
1011.46 1010.9 0.56
1011.84 1011.3 0.54
1012.06 1011.6 0.46
1013.04 1012.6 0.44
1013.18 1012.6 0.58
1012.89 1012.3 0.58
1013.20 1012.8 0.40
1013.44 1012.9 0.54
1013.81 1013.3 0.51
1014.19 1013.6 0.59
1015.96 1015.4 0.56
1016.23 1015.8 043
1015.64 1015.1 0.54
1015.23 1014.8 0.43
1012.87 1012.3 0.57
1013.63 10131 0.53
Average i m\\
Calibrated by : Hﬁ\m"ﬂ\fb& :.‘)\,lv : T e
Mr. Watcharapol Subwat 'afpb,ratmn & Test ng;}}j\

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Temperature Model TPH-1 C

Certification No, 168/24

6 April, 2024 Serial No. 6273 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
45.6 45.7 -0.1
30.1 30.2 -0.1
154 16.3 01

Calibrated by : oM
1 \‘\lﬁ“\f)omfoﬁ. Sl

Chlibrstion.& Test Sectign.
4 1 :.Tj‘t-‘:f\ -'f.’ﬁ 5 .\ A b
Mr. Watcharapol Subwat Me OOfﬂfﬂgﬁauﬁ&m‘“éﬂfs uresu
m r
Mechanical Engineer w\
2N\
D,

g S T = E &
Euvilab Co.Ltd. faensdngaluqua v
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 168/24
6 April, 2024 Serial No. 6273 Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Correction

% R.H. % R.H. % R.H.
85.2 87.8 2.6
62.4 65.2 -2.8
415 43.1 -1.6

3
Calibrated by : Lop> Ay
" NeWrop\- N
aubratlon &;’l‘est Set?ﬂon
Mr. Watcharapol Subwat Me orowglcal lnstruments Buqul
Mechanical Engineer \} 1 N . S

Euvilab Go.ltd.  Ran .
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Date of Issue 6 April, 2024 Certification No. 168/24

Page: 60f6

lususes

9 ] ¥
wilsdenifuilvesusesi n3oaindy 8 e Davis Instruments 1Y TIPPING
BUCKET Product No. #7852 Mfg. Code. EWSDCMS1200148 mmsaeuiisudundr adu

HUULAIAIe GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

o A a &
71082 nazannsmi 141K fisgnadesnusweziBenvensesiie (0.2 mm./TIP)

wedysna niwdSand)

INTIUIYNS

NER

Envilab Co.Ltd. ga@nisdiaaiuauamaim
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 6 April, 2024 Certification No. 169/24
Page : 1 of 6
Object : witasilenmatngaliaaing,
Manufacturer : DYACON
Type 3 Data Logger MS-100
Serial No. = 130149 ID No. H EWSDCMS1200149
Customer ENVILAB Co.,Ltd.

540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae,
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.5 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
. Micromanometer ~ Theodor Friedrichs FCO14 Serial No, 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider No.9188 : testo, testo/Se
STANDARD BAROMETER D|g|ta| Baro isala Type PTB220.-N3*5)

Calibrated by : N Slﬁ

Mr. Watcharapol Subwat

msul

Mechanical Engineer
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Calibrated by :

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F

Certification No. 169/24

6 April, 2024 Serial No. 1223 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 |  m/sec m/sec m/sec
1.00 = = = 1.0 0.00
3.02 =] = . 3.0 0.02
5.00 = - = 5.0 0.00
7.04 - = - 7.0 0.04
9.02 = = = 9.0 0.02
11.01 = 2 =] 11.0 0.01
13.01 = - N 13.0 0.01
15.01 = J = 15.0 0.01
17.02 2 7 = 17.0 0.02
20.02 - - = 20.0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

Mr. Watcharapol Subwat

Mechanical Engineer

0 0
90 89
180 18
e 4‘\@'&8—{{; ?‘.-,
""n\“‘_ T

' "/j’m "{)" A < )\t‘“)\

AR A TR\ b

N alibration & Test S:ij.rétfon ‘;‘;_ \

Meteorological Instruments Bureau
i\ . bt
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6274 Certification No. 169/24
6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1009.59 1009.5 0.09
1009.45 1009.4 0.05
1010.10 1010.0 0.10
1010.94 1010.8 0.14
1011.46 10114 0.06
1011.84 1011.9 -0.06
1012.06 1012.0 0.06
1013.04 1013.0 0.04
1013.18 1013.1 0.08
1012.89 1012.8 0.09
1013.20 1013.1 0.10
1013.44 1013.4 0.04
1013.81 1013.9 -0.09
1014.19 10141 0.08
1015.96 1015.9 0.06
1016.23 1016.1 0.13
1015.64 1015.6 0.04
1015.23 1015.1 0.13
1012.87 1012.8 0.07
1013.63 1013.6 0.03

Average

Calibrated by : H‘Esb‘mfﬂ\..

Mr. Watcharapol Subwat

Mechanical Engineer



ECOM58
Rectangle


THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Temperature Model TPH-1 C Certification No. 169/24

6 April, 2024 Serial No. 6274 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c c ‘c
456 45.7 -0.1
301 30.1 0.0
15.4 16.5 -0.1

Calibrated by :
Hﬁ"t)mfok

Mr. Watcharapol Subwat

Mechanical Engineer

Mete rological Instruments Bureau
A\ AN ¢ : &3
A . / /
\ O\ e f G
\ A ".C;i-'."_/'
SIOAL
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THA] METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 169/24
6 April, 2024 Serial No. 6274 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H,
85.2 82.8 24
62.4 60.6 1.8
415 40.3 1.2

Calibrated by : N@j / T \
Py T e .
C;:Ii]i_raﬂﬁn & Test Sel '”im\ S

Mr. Watcharapol Subwat Met: @l@gidai;lns’trumctﬁ%s Bu_!'réh

Mechanical Engineer T\ " £

Envilab Co,Ltd. KIRNTIHIEAILANADNIN
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Date of Issue 6 April, 2024 Certification No. 169/24

Page: 60f6
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 6 April, 2024 Certification No. 170/24
Page : 1 of 6
g I = CORRT
Object : Lﬂﬁ"f]\?N"ﬂ[ﬂi‘Q@'}ﬂﬂlf]%ﬂN’JV]ﬂ’]
Manufacturer : DYACON
Type : Data Logger MS-100
Serial No. 130150 ID No. : EWSDCMS1200150
Customer : ENVILAB Co.,Ltd.

540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae,
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °©C  Barometric Pressure 1008.7 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
- Micromanometer  Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider N0.9188 : testo, testo WS?
STANDARD BAROMETER Dlgltal Barcyété?‘\(alsala Type PTBZZO/DI '\.@@b}]‘%@ 2

Calibrated by : N\ﬁ‘ Sigpted : STAT & '-;ﬂ \T},

w7

Mr. Watcharapol Subwat r. Pisood Ifromsut

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F Certification No. 170/24

6 April, 2024 Serial No. 1224 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | mi/sec m/sec m/sec
1.00 2 - & 1.0 0.00
3.02 < - = 29 0.12
5.00 - - - 5.0 0.00
7.04 S - - 7.0 0.04
9.02 & 2 3 9.0 0.02
11.01 = = = 11.0 0.01
13.01 - - = 12.9 0.11
15.01 2 = = 15.0 0.01
17.02 = - E 17.0 0.02
20.02 o s = 20.0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0 0

90 91

180 180

270 WU Yy F

Calibrated by Ndw

Mr. Watcharapol Subwat

Mechanical Engineer

triments

Eovilab Co.,Ltd.
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THAI METEOROLOGICAL DFEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6275 Certification No. 170/24
6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1009.59 1009.1 0.48
1009.45 1008.0 0.45
1010.10 1009.6 0.50
1010.94 1010.5 0.44
1011.46 1011.0 0.46
1011.84 1011.5 0.34
1012.06 1011.6 0.46
1013.04 1012.6 0.44
1013.18 1012.7 0.48
1012.82 1012.4 0.49
1013.20 1012.8 0.40
1013.44 1013.0 0.44
1013.81 10134 0.41
1014.19 1013.6 0.59
1015.96 1015.5 0.46
1016.23 1015.7 0.53
1015.64 1015.2 0.44
1015.23 1014.7 0.53
1012.87 1012.3 0.57
1013.63 101341 0.53

Average

Calibrated by : }\I@JD\'\:QFB&

Mr. Watcharapol Subwat

Ty

- w J

Mechanical Engineer M eﬁ?o(ogiégl'l_ﬁstrﬁ_fﬁﬁ!s lirehu
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THA! METFEOROLOGICAL DEPARTMENT

4353 Sukbhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Temperature Model TPH-1 C Certification No. 170/24

6 April, 2024 Serial No. 6275 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
456 45.6 0.0
30.1 30.1 0.0
15.4 16.5 -0.1

Calibrated by : N@'\

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 170/24
6 April, 2024 Serial No. 6275 Page : S of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Correction

% R.H. % R.H. % R.H.
85.2 82.5 27
62.4 60.2 22
415 40.1 1.4

mm

Calibrated by :
Ne

Mr. Watcharapol Subwat

Mechanical Engineer
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Date of Issue 6 April, 2024 Certification No. 170/24

Page: 60f6

TuSvses
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US Bulndu A10R  540.540/1 AREILUNGUA 7 WUWUNUA LURLNILA NINW 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bongkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Envilab & Neediss Supply (nstrument

?)

Verification Test Report

Report No.:
S02400004-E001 -SLM 03
] Pm Onsite UTM : 47P N1468513 E588447

Calibrated Date: 15 March 2024

Site : vshasufiFuidmiiazaslnTens
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1966

Environment: Temperature 33 °C  Humidity 72 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 16 March 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 — _93.79 ~_0.01 ) 93.78

Calibrated By:

(Amonthep Konkleeb)
Date: 15 March 2024

Approve By:

( Wisan Ritthikamon )

This report shall not be reproduced except infull,without t

- .
Aseaneled 01/02/2566 = www.evitesting.com
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1B Euliudu 1R 540.540/1 TOEUNWA 7 WUITUNILA VUIAUNWLA NTILMNY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

2

Enwilab & Neediss Supply Instrument

Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400004-E001 -SLM 04

Onsite UTM: 47P N1468276 E588631

15 March 2024
winasufdundalsuasinsnis
Sound Level Meter

PULSAR

44

1921

Temperature 33 °C  Humidity 72 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 16 March 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 _ 93.77 -0.01 93.78
Calibrated By:
(Amonthep Konkleeb)
Date: 15 March 2024
Approve By:
( Wisan Ritthikamon )
Date: 15 March 2024

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

Usznnalal 01/02/2566 -

B www.evitesting.com
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U5t 18uliudu 379/ 540.540/1 AREUNIUA 7 WUITLLA LUALINUWA NTIVIWY 10160
Ervilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhoe Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. D2-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply Instrument

£)

Verification Test Report

Report No.:
S02400004-E001 -SLM 05
] PM Onsite UTM: 47P N1468275 E588741

Calibrated Date: 15 March 2024

Site : vihasuHimunidaziuaanuaslaTenms
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1969

Environment: Temperature 33 °C  Humidity 72 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 16 March 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 . 93.68 ) -0.10 _ 93.78

Calibrated By:

(Amonthep Konkleeb)
Date: 15 March 2024

Approve By: m

( Wisan Ritthikamon )
Date: 15 March 2024

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

e otozzses = WWW.evitesting.com
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U3 18uludu [10a  540,540/1 ARELNUA 7 WUTILNLA LIAUNULA NFILUWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 L]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply (nstrument

£)

Verification Test Report

Report No.:
S02400004-E001 -SLM 02
] PM Onsite UTM: 47P 1468495 E588254

Calibrated Date: 15 March 2024

Site : 3haBUPIMUTiAasTuAnTaTATINg
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1967

Environment: Temperature 33 °C  Humidity 72 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 16 March 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 ] , ] 9371 . ) -0.07 _ 9378

Calibrated By:

(Amonthep Konkleeb)

Approve By:

( Wisan Ritthikamon )
Date: 15 March 2024

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

el 010212566 = www.evitesting.com
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B Buludu /%R 540,540/1 TOHUNUA 7 LAWLWLA LIAUMWUA NFINWY 10160
Envilab Co., Ltd. 540.540/1 Soi Bangkhae 7 Bangkhoe Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02—-802~3773 E-mail : info@evltesting.com

q

Enwlab & Neediss Supply Instrument

Verification Test Report

] Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02400004-E001 -SLM 01

Onsite UTM . 47P N1468255 E588327

15 March 2024
uaiuiinuLiiu
Sound Level Meter
PULSAR

44

2206

Temperature 33 °C Humidity 72 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : 16 March 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
- 93.78 9374 -0.04. 93.78

Calibrated By:

(Amonthep Konkleeb)

Date: 15 Magch 2024
Approve By:
( Wisan Ritthikamon )
Date: 15 March 2024

THhis report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

Usznelad 01/02/2566 -

B www.evitesting.com
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0381 MTC No. EEL. BP.  70/0366

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Calibrator Temperature - (23+3)°C
Manufacturer : Bruel & Kjaer Relative Humidity : (50 + 15) %

Model : 4230 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt + 14 Mar. 2023
Date of Calibration : 16 Mar. 2023 1 /ﬁ}

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

E-mail : rumpai@tistr.or.th Website:www. tistr.or.th E-mail ; mtc@tistr.or.th

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo industrial Estate, Su
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutpra
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 11
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0381 MTC No. EEL. BP. 70/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20.Pa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.78 -0.22 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.0 -1.0 +1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.05 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by Approved by :
= M.  eoEECEEE Q...
(Mr.Weerachai Deechaiyae) Praws i ",‘;;
= .. i
Brree ’i‘ l
Electrical and E ?{?In‘ﬂﬁrds Laboratory
Date of Calibration w16 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 17 Mar. 2023 Ref : 2011266031401056001
End of Certificate 2/2

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Offlce Office/Laboratory

15 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukl
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutpraka
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th

s B Sl O e
Envilab Co.ltd. HIan3 wmuauqmmw
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USEn 1dulaudu Anfs  540.540/1 TOHUNIUA 7 ULILUA LUALNILA NTIVIWS 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhaoe Bangkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Envilab & Neediss Supply Instrument

Verification Test Report

Report No.:
S02400004-E001 -PU 01

Calibrated Date: 19-Mar-24

Equipment: Air Sampling Pump

Manufacturer: AP BUCK

Model: LP-5
Serial or ID No. 5426
Environment: Temperature 25 °C Humidity 62 %RH

Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578
Date of Calibration: 16 March 2024

Result of Test

Reference Flow

{(ml/min)

Test No. Reading Average

(ml/min) (ml/min)

2000

1 1998.0
1999.0
2001.0 2000.2
2002.0

wm| Ml WIN

120010

Calibrated By: kil
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By:
{ Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without

O

Uszmald 01022566 — www.,evlteeting.com

Envilab Co.,Ltd.
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Envilab Co., Ltd. 540.540/1 Soi Bangkhaoe 7 Bangkhae Bangkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-madil : info@evltesting.com Envilob & Neediss Supply Instrurrient

0

Verification Test Report

Report No.:
S02400004-E001 -PU 02

Calibrated Date: 19-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5427
Enyironment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 16 March 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1001.0
1004.0
998.0 1000.8
999.0

1000

|l ] W] N

- 1002.0

Calibrated By: el
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By:
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without the written approyal of Envilab Co.,Ltd.

O
dyzmald 01/02/2566! WWW.6V|t65til’Ig.COH’I
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Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bongkok 10160 3
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab & Needr Supply Instrument

£

Verification Test Report

Report No.:
S02400004-E001 -PU 03

Calibrated Date: 19-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5428
Enviironment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 16 March 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1697.0

1699.0

1702.0 1700.4
1703.0

1700

b ] WD

1701.0

Calibrated By: Vel
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By:
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

0
Jasi1d 01022556 I www.evitesting.com
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Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 3
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply Instrument

f)’
AV4 bl

Verification Test Report

Report No.:
S02400004-E001 -PU 04

Calibrated Date: 19-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5429
Environment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration: 16 March 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) {ml/min) (ml/min)

1 999.0
1003.0
1002.0 1000.6
998.0

- 1001.0

1000

| MWL

Calibrated By: o
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By:
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

]
dszmeld 01022566 n wiww.evitesti fig.com Environma
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Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bongkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilob & Needns Supply Instrument

/)’

Verification Test Report

Report No.:
S02400004-E001 -PU 05

Calibrated Date: 19-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5430
Environment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 16 March 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1701.0
1702.0
1697.0 1700.4
1699.0
1703.0

1700

[V, TN [ N S I Y\

Calibrated By: iyl
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By: m
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

KR

O
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USEn Bulaudu Aafm  540,540/1 FREUNLA 7 UWUIUNILA URLUNUA NTILVWT 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bongkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-muail : info@eviltesting.com

Envilob 8 Needrss Supply Instrument

Verification Test Report

Calibrated Date: 19-Mar-24

Equipment: Air Sampling Pump

Manufacturer
Model
Serial or ID No

: AP BUCK
: LP-5
. 5445

Environment: Temperature

25 °C Humidity 62 %RH

Report No.:
S02400004-E001 -PU 06

Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578

Date of Calibration: 16 March 2024
Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 1699.0
2 1698.0
1700 3 1701.0 1700.4
4 1703.0
5 1701.0
Calibrated By: anla gl
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By:
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

g

@
sz maldl 01/02/2566 =

www.evitesting.com
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Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab 8 Needits Supply Instrumant

/),

Verification Test Report

Report No.:
S02400004-E001 -PU 07

Calibrated Date: 19-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5446
Environment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 16 March 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1698.0

1697.0

1703.0 1700.2
1701.0

1700

| Al W

1702.0 -

Calibrated By: Vel
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By:
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

[l
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WS Buliudu /766 540,540/1 WOEUNNUA 7 WUNUNLA LIAUNUA NTHNNWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

Enviob & Needrss Supply Instrument

Verification Test Report

Calibrated Date: 19-Mar-24

Equipment

: Air Sampling Pump

Manufacturer: AP BUCK

Model: LP-5

Serial or ID No
Environment

Reference Standard

. 5447

+ Temperature

25 °C Humidity 62 %RH

Report No.:
S02400004-E001 -PU 08

: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578

Date of Calibration : 16 March 2024
Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 1699.0
2 1703.0
1700 3 1701.0 1700.6
4 1698.0
5 1702.0
Calibrated By: anthad
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By:
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

i)
sz mals 01/02/2566 ==

www.evltesting.com
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Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhoe Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-muail : info@evltesting.com

Envilab & Needrss Supply Instrurmenl

Verification Test Report

Calibrated Date: 19-Mar-24

Equipment: Air Sampling Pump

Manufacturer: AP BUCK

Model: LP-5

Serial or ID No

Environment

. 5448

:+ Temperature

25 °C Humidity 62 %RH

Report No.:
S02400004-E001 -PU 09

Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578

Date of Calibration : 16 March 2024
Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 1702.0
2 1703.0
1700 3 1699.0 1700.6
4 1698.0
5 1701.0 -
Calibrated By: el
( Manutsanun Koomket )
Date: 19-Mar-24
Approve By: m
( Wisan Ritthikamon )
Date: 19-Mar-24

This report shall not be reproduced except infull,witho

d
|
1l5zn1e1d 01/02/2566 ==

www.evitesting.com

Envilab Co.Lid.
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CALIBRATION LABORATORY CO.,LTD. o3& A,gm

;\\\h:__"-"//,;:‘:
2110-11.14,55 Sof Prasert Manukt 29 Yaek 4, Prasert Manukit Ra, Ladphrao, Bangkok 10230 INHCIRA it e st
e — . : :,f""-/—-_—_:\"“-\? ACCREDITED
el. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com “, NN YT —
c L c el o™ CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE ] hs-32 ‘

SERIAL NO. - MCH110039[EHEMTHS3211039]
CLID. NO. : 232400807

JOB CONTROL NO. ) 240227021068

CALIBRATION SERVICE : MIN-LABORATORY O on-s1TE

CUSTOMER : ENVILAB CO., LTD.
540, 540/1 SO BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

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

Calibrated By : Tanawan Seenam-Ngoen

Calibtation Engineet

A=4 (i
G

Approved By : Mongkol Yotsoontotn

Authorized Signatory
29 February 2024

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

the International System of Units ( ST)

Certificate No. Q24021068

F3-011-05/12-23 age 1 of 3 f

trvilab Co.,Ltd. ﬁﬁmﬂ’ﬁfﬁﬂ 1836
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CALIBRATION LABORATORY CO.LTD. &\,

—
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ilamm ARSH Kationa eiedhation Bosid
) T —~ 3 ACCREDITED

Tel. 02-578-0353-4 Fax: 02:678-2672  www.caklaboratory.com ~E-mailsale@cal-laboralory.com 777/ 7~ - - S
“hlaln DIMEN%?S;IBI:::.AHEX‘S?J':;MENT

ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE § HEAT STRESS MONITOR
MANUFACTURER 3 METROSONICS
MODEL/TYPE 3 hs-32

SERIAL NO. 3 MCH110039[EHEMTHS3211039]

DATE OF CALIBRATION s 28 February 2024

ENVIRONMENT CONDITIONS :
Temperature : @3t 2 °c Relative Humidity : (55t 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N, 1304261.

TRACEABILITY :

The measurements are traceable to International System of Units (SI), through Thunder Scientific Corporation.

Certificate No. 21594, Due Date 06 July 2024,

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. Q24021068

F3-011-05/12-23

g — e
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CALIBRATION LABORATORY Co.,LTD.

CLC

Accredited
1SO/IEC 17025

Tel. 02-578-0353-4 Fax: 02-578-2672

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

.\\"""' '-'”

%

ACCREDITED

‘:\
=
;Jm ANSI Nolianal Accredliation Board
"/
%,

—— EEEEE N ——

CALIBRATION AND

DIMENSIONAL MEASUREMENT

ACDM-2814

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Cotrection Uncertainty
(°c) (°c) (°c) (°c) £(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 40.1 -0.11
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Cotrection Uncertainty
°C) (°c) (°C) (°C) £(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°C) (°c) (°C) +(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 39.7 +0.29

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 59 of 67

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24021068

F3-011-05/12-23



ECOM58
Rectangle


PEAN R

7

) CALIBRATION LABORATORY CO.LTD. . pfap

—

ARSI Natlonal Accredifation Board
ACCREDITED

"V 2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

e

Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com E-mail:sale@cal-laboratry.com N - R
eafy CALIBRATION AND

c Lc DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

A
?,:',“I.

i

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE § HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE B hs-32

SERIAL NO. 2 MCH110040[EHEMTHS3211040]
CLID. NO. ; 232400811

JOB CONTROL NO. : 240227021069

CALIBRATION SERVICE : EIN—LABORATORY ] on-siTE

CUSTOMER : ENVILAB CO., LTD.
540, 540/1 SOl BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

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

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

{umu« fLaporiroey Do11B

Approved By : Mongkol Yotsoontotn
Authotized Signatoty
29 February 2024

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. Q24021069

page l of 3

F3-011-05/12-23
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CALIBRATION LABORATORY CO.,LTD. <&,

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

s,

|

ANSI Nalional Accrediiation Board

CLC Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@ca-laboratory.com "{,ﬁ:\:g ::MEEN;;‘;‘,%;-E%:%‘;:;:
. feate
REPORT OF CALIBRATION
FOR

NOMENCLATURE 3 HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL / TYPE : hs-32
SERIAL NO. 3 MCH110040[EHEMTHS3211040]
DATE OF CALIBRATION : 28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : @t2°c Relative Humidity : (55t 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602.

Temperature & Hun‘_xidity_Chamber, PGC Model 9141-5116 S/N. 1304261.

TRACEABILITY :

The measurements are traceable to International System of Units (SI), through Thunder Scientific Corporation.

Certificate No. 21594, Due Date 06 July 2024,

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. Q24021069

F3-011-05/12-23
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CALIBRATION LABORATORY CO.,LTD.

’,

CLC

Accredited
ISO/IEC 17026

CONDITION OF CALIBRATION ITEM :

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mait:sale@cal-laboratory.com

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following give

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

\\H.Hg.?

v
0oy

.“\I||u'|,?,
“,

gt

Ry

|

U

CALIBRATION AND

ACDM-2814

RECEIVED IN GOOD OPERATIONAL CONDITION

s the calibration results and associated measurement uncertainties of the

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) ) (°0) +(°C)
20.0 20.00 20.2 -0.20
30.0 30.00 302 -0.20 0.27
40.0 39.99 40.0 -0.01
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°C) +(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 30.1 -0.10 027
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°C) (°c) (°C) +(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 39.7 +0.29

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 5

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24021069

F3-011-05/12-23
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C Sy,
ALIBRATION LABORATORY CO.,LTD. &,
i 2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i‘ﬂgﬁ ANS1 Halonal ccredilalon Board
- ) - A
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 4'4(/;-:\\\:‘\ 2.5 e
c I-c Dl “\“\“ CALIGRATION AND
DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 170256

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR

MANUFACTURER ; METROSONICS
MODEL / TYPE H hs-32
SERIAL NO. H MCH110041[EHEMTHS3211041] |
CLID. NO. 3 232400813

JOB CONTROL NO. B 240227021070

CALIBRATION SERVICE :

M in-LaBorRATORY [ ON-SITE

CUSTOMER : ENVILAB CO., LTD.
540, 540/1 SOl BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

The report of calibration shall not be reproduced except in full withont approval of the Calibration Laberatory Co., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibtation Engineer

o=

Mongkol Yotsoontorn

Approved By :

Authorized Signatory
29 February 2024

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. Q24021070

F3-011-05/12-23
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CALIBRATION LABORATORY CO.,LTD. &%
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ;'Bw/éﬁl\mf ANSI National Accredilstion Boari
i CLC Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 3@}3\‘ .:MENC:,‘OLF:ALEM;;[’E":@;:DT
REPORT OF CALIBRATION
FOR
NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL / TYPE ¢ hs-32 |
SERIAL NO. : MCH110041[EHEMTHS321 1041]
DATE OF CALIBRATION : 28 February 2024
ENVIRONMENT CONDITIONS :
Temperature : @3 T2 °c Relative Humidity : 551 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was petformed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,
Temperature & IHumidity Chamber, PGC Model 9141-51 16 S/N. 1304261.

TRACEABILITY :

The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21594, Due Date 06 July 2024,

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 Y.

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

Certificate No. Q24021070

F3-011-05/12-23

Envilab Co.,
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 CALIBRATION LABORATORY GO, LTD. &
;Imms; S T ez 5578

L)

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

S —

T ——"3F AC c nED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com E-mail:sale@cal-laboratory.com /'/, \* - -iE
CLC /iy ;”h.\.\ CALIBRATION AND
DIMENSICNAL MEASUREMENT
Accredited ACDM-2814

1ISO/IEC 17025
I

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment

certainties of the

The table in the following gives the calibration results and associated measurement un

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertainty .
(°c) 6N (°c) (°c) +(°c) |
20.0 20.00 20.0 0.00
30.0 30.00 300 0.00 0.27
40.0 39.99 40.2 -0.21
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
e (°C) (° &) (°c) e ()
20.0 20.00 19.9 +0.10
30.0 30.00 30.0 0.00 0.27 ::
40,0 39.99 404 -0.41 5
3. CORRECTION OF TEMPERATURE : GLOBE :’;
Test point Actual Temperature DUC Reading Correction Uncertainty %’:
(°c) (°c) (%ed (°C) #=(°C) %:
200 2000 20.0 0.00 L:
30.0 30.00 30.0 0.00 0.27 d
40.0 39.99 39.9 +0.09
Note. The Scope of Accredited ANAB Certiﬁéate No. ACDM-2814 Version 012 Page 59 of 67
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24021070

F3-011-05/12-23
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INTERNATIONAL TESTING SERVICE CO., LTD

® <eST 1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
AE = Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CALIBRATION 129

Issued date: 18 April 2023
Client N\ame : ENVILAB CO., LTD.
Address - 540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Request No: C-2304 - 169
Laboratory No.: CAL- 169
Date of Request: 12 April 2023.
Date of Calibration: 17 April 2023.

1. Unit Under Calibration (UUC) :

Nomenclature : Digital Lux Meter Serial No.: 190600470
Maker : TENMARS Model : TM-720

2. Place of Calibration: Photometry Standard Laboratory, INTERNATIONAL TESTING SERVICE CO., LTD.

3. Range of Calibration: 1 Range

4. Condition of Laboratory: Ambient temperature: (25 + 2) °C and relative humidity (60 + 20) %.

5. Reference Standard: Standard Tungsten Halogen Lamp, Serial No.: 504011, which was calibrated on
5 October 2022, can be traceable to International System of Unit (Si) through National Institute of
Metrology (Thailand), Certificate No.: TP-1024-22. ' ' ’

6. Support Equipment:

1. Photometric bench, 6.3 meter long.

2. DC. power supply, Serial No.: EJ 19A 009, Model: GPR-25H 300, Maker: GW INSTEK.
3. Digital Multimeter, Model: 34401A, S/N: MY44011212 and MY44011215.

4. Foot Candle / Lux Meter, Model: 407026, S/N: Q 558437, Maker: EXTECH.

7. Calibration Procedure:

The measurement was done in accordance with WI-CP-01. The reported Wncertainty is a standara
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INTERNATIONAL TESTING SERVICE CO., LTD
1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310

® x£SY Tel 0-2559-2095 Fax 0-2559-2096 v, .
- E-mail ; sale@itest-lab.com web site : www.itest-lab.com N _“_Tls P
CALIBRATION 129
Request No: C-2304 - 169 Serial No.: 190600470
Laboratory No.: CAL - 169
Results :
uucC Standard UUC Reading (Ix) Correction Uncertainty of
Range (Ix) Before adjust | After adjust (Ix) Measurement (+ 1x)
0 0.0 0.0 0.0 0.1
100 81.9 103.8 -3.8
Auto 500 393.2 506.9 -6.9 2.0 % of Reading
1000 779.4 1003 -3
1500 1160 1490 +10
2000 1531 1972 +28

Note: 1. The results relate only to the items calibrated.
2. Zero adjust before used.

Calibration result approved by Approved on behalf of

ichit Vivat-Anant)

Managing Director

Page 2 of 2

The Results shown in this certification report refer only to the equipment(s) calibrated unless otherwise stated
This Calibration Certificate cannot be reproduced, except in full, g T

e T
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USum 18ulIAY A70m  540,540/1 RLUNUA 7 UUNLIUA WIALMWULA NFANNWY 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com

Envilab & Needrss Supgly Instrument

Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400004-E001 -SLM 01

[] Onsite UTM: 47P 1514458 654247

19 March 2024
usEn (dulundy
Sound Level Meter
PULSAR

44

1811

Temperature 25 °C Humidity 68 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No0.1351075
Date of Calibration : 18 Dec 2023

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 93.87 0.09 93.78
Calibrated By: andal

( Manutsanun Koomket )

Date: 19 March 2024
Approve By:
( Wisan Ritthikamon )
Date: 19 March 2024

This report shall not be reproduced except Infull,without the written approval of Envilab Co.,Ltd.

Usznela 01/02/2566 -

B www.evltesting.com
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udHEn LE‘LL"MI.’S'LI M 540,540/1 FAELUNUWA 7 WUNWUWUA L URUNUA NTIVINY 10160
Envilab Co.. Ltd. 540540/1 Soi Bangkhoe 7 Bangkhae Bangkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evlitesting.com Envilab & Neediss Supply Imstrument

9

Verification Test Report

Report No.:
S02400004-E001 -SLM 02
PM [] Onsite UTM: 47P 1514458 654247

Calibrated Date: 19 March 2024
Site : us¥n 1duhulu
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1812

Environment: Temperature 25 °C  Humidity 68 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 18 Dec 2023

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 _ 93.62 -0.16 93.78

Calibrated By: ot
( Manutsanun Koomket )
Date: 19 March 2024

Approve By:

( Wisan Ritthikamon )
Date: 19 March 2024

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

dmmatotozizses = Www.evitesting.com
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USEN LE‘LLI’)LI.’SU 06 540,540/1 AOHUWUA 7 UUIIUIILA LUBLWULA ﬂi;\'lL'VIW‘ﬂ 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhcoe 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply Instrurnent

?)

Verification Test Report

Report No.:
S02400004-E001 -SLM 03
PM [J Onsite UTM: 47P 1514458 654247

Calibrated Date: 19 March 2024
Site : usE¥wm LAuUAL
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1883

Environment: Temperature 25 °C  Humidity 68 %RH

Reference Standard: acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial No.1351075
Date of Calibration : 18 Dec 2023

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 93.84 0.06 93.78
Calibrated By: Gl
( Manutsanun Koomket )
Date: 19 March 2024
Approve By:

( Wisan Ritthikamon )
Date: 19 March 2024

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

- :
vwetd otrc2zses = WWW.evitesting.com
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) METROLOGY SYSTEM ( THAILAND ) CO.,LID.

“\u\\li My "ﬂ;

",

s‘\"ﬁ_‘_\\—__{//’%
iﬁ%ﬁ“ e
AN -7 W
[] n B [} ACT - 2050
Certificate of Calibration
om
[{e]
® Certificate Number 1 SPR23040182-6 Page: 1 of 3
=
% Customer : Envilab Co., Ltd.
g—‘ 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

1

Equipment Name 1 Sound Level Meter
Manufacturer 1 Pulsar

Model ¢ A4

Serial Number : PN1883

ID. Number LONA

Environmental Conditions

Ambient Temperature - 23°CT 3°C Received Date 1 19 Apr 2023
Relative Humidity : 50% Y15% Calibration Date 20 Apr 2023
Location of Calibration 1 In-Lab Recommend Due Date : 20 Apr 2024
Calibration Procedure :  SP-CPE-04-01 Date of Issue . 21 Apr 2023

Method of Calibration
This certifies that the above instrumenl was calibrated in cqmpliance with the calibration system

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

ozz2-£61 (299) 3L ( puSHEYl ) OZIST Iueunyied guen|Suopy 156

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

;ﬂ consensus standards. The result reported herein apply only to the calibration of the item described above as
7 . . I~
= 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.
_é All calibrations are performed within manufacture's specifications.The calibration certificate shall not be
=
'é“: reproduced except in full,without written approval of SP Metrology System (Thailand).
=
)
e
3n. Calibrated by : Mr.Prayoon Topart Approved by e
3
9. Calibration Officer ( Mr.Nirut Loha )
»
P Authorized Signatory

EIaje]

.
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b omafsnnunu%m
Calibration Report
Certificate Number  : SPR23040182-6 Page : 2 of 3
Reference Standards
r Equipment Name Model Serial No. Certiﬁcate No. | Due. Date
@und Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

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

TISTR - Thailand Institute of Scientific and Technological Research
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

\“\“\upn’,?"’
= —————————————
M ANSY Hatigaal Acerestifien Seard
= ~—— 5 ACCREDITED
N
Dealy oA CALUORATION ARD

Result of Calibration e

[5))

[{e)

‘Cg Certificate No. : SPR23040182-6 Page : 3 of 3
=

2 Range : o0 to 140 dB Function : @1kHz

=

] Select A Unit : dB
ua .

= Standard UUC Reading =il Uncertainty
x .

§ Setting Fast Slow Fast Slow ()

fi1ed

x;:: 94 94.0 384.0 0.0 0.0 0.15

@ 114 114.0 114.0 0.0 0.0 0.15

5

4

3 Select C Unit : dB
S, Standard UUC Reading B Uncertainty
:_rG Setting Fast Slow Fast Slow ()

n -

o 94 94.0 94.0 0.0 0.0 0.15

= 114 114.0 114.0 0.0 0.0 0.15

[1}]

=

oo |

E‘_,‘

—~ Select 7 Unit : dB
..—, .

L Standard UUC Reading Error Uncertainty
:95 Setting Fast Slow Fast Slow ()

N

Pt 94 94.0 094.0 0.0 0.0 0.15

W

5 114 114.0 114.0 0.0 0.0 0.15

N

o

(@]

i Note:

.

2 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.

=

g

:g-} Measurement Uncertainty

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

e

WO BLEH D
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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A
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ANSI Natiomal Accrediiation Board
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‘m‘ CALIBRATION AND
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ACT - 2050
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Certificate of Calibration

Certificate Number 1 SPR23040182-8 Page: 1 of 3

Customer : Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name : Sound Level Meter
Manufacturer . Pulsar

Mode! T 44

Serial Number ! PN1812

ID. Number ¢ N/A

Environmental Conditions

Ambient Temperature » 23°CT 3°C Received Date 1 19 Apr2023
Relative Humidity © 50% T15 % Calibration Date {20 Apr 2023
Location of Calibration 1 In-Lab Recommend Due Date 1 20 Apr 2024
Calibration Procedure +  SP-CPE-04-01 Date of issue 1 21 Apr 2023

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.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full, without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Prayoon Topart Approved by

Fa

—

Calibration Officer ( Mr.Nirut Loha)
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Calibration Report

o)}

0

B Certificate Number @ SPR23040182-8 Page : 2 of 3
=

@]

@]

[

z Reference Standards
=

% | Equipment Name Model Serial No. Certificate No. | Due. Date
§ ‘ Sound Levei Calibrator 8T-120 211203773 EEL.BP. 114/0166| 17 Jan 2024
@

o

jab)

@ Traceability

§ This certification is traceable to the International System of Unit maintained at :
2 TISTR - Thailand Institute of Scientific and Technological Research
3
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Result of Calibration oy e
Certificate No. : SPR23040182-8 Page : 3 0of 3
Range : 20 to 140 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  C Unit : dB
Standard UUC Reading Eiror Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
5_; Setting Fast Slow Fast Slow ()
1Y
I" 94 94.0 g94.0 0.0 0.0 0.15
[4y]
:"SJ 114 114.0 114.0 0.0 0.0 0.15
2
T 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.
;3 Measurement Uncertainty
}n The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
f: standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.
5

— End of Certlflcate -
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Certificate of Calibration
Certificate Number © SPR23040182-7 Page: 1 of 3

Customer : Envilab Ca., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name : Sound Level Meter
Manufacturer : Pulsar

Model 1 44

Serial Number ¢ PN1811

ID. Number : NA

Environmental Conditions

Ambient Temperature - 23°Ct 2°C Received Date ¢ 19 Apr 2023
Relative Humidity : 50% Y15 % Calibration Date 20 Apr 2023
Location of Calibration t In-Lab Recommend Due Date : 20 Apr 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue : 21 Apr2023

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 mests their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Prayoon Topart Approved by

r

Calibration Officer ( Mr.Nirut Loha )

ignato

e ——————
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Certificate Number  : SPR23040182-7

b) METROLOGY SYSTEM ( THAL

Reference Standards

LAND ) CO.,LTD.
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il DIMENSIONAL MEASUREMENT

Calibration Report

Page : 2 of 3

Model

Serial No.

Certificate No. | Due. Date \

]

Equipment Name
sound Level Calibrator ST-120

211203773

EEL.BP. 114/0166| 17 Jan 202Ll

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

e —————
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el i CALIBRATION AHD =
Result of Calibration S
A
‘{g Certificate No. : SPR23040182-7 page : 3 of 3
Z
5 Range * 20 to 140 dB Function : @1kHz
Z,‘"
] Select A Unit : dB
@ r UUC Readi E
2. Standard eading o Uncertainty
= -
23‘ Setting Fast Slow Fast Slow (£)
m
g 94 94.0 94.0 0.0 0.0 0.15
™ 114 114.0 114.0 0.0 0.0 0.15
e
[s§)
.
ot
=
3 Select  © Unit : dB
=1 5
3_ Standard UUC Reading S Uncertainty
'S Setting Fast Slow Fast Slow (£)
l—-l
Ry
Q 94 94.0 94.0 0.0 0.0 0.15
= 114 114.0 114.0 0.0 0.0 0.15
[s¥]
B
o
o
-— Select Z Unit : dB
— .
L Standard UUC Reading Error Uncertainty
@ Setting Fast Slow Fast Slow (%)
N
: 94 94.0 94.0 0.0 0.0 0.15
[te]
3 114 114.0 114.0 0.0 0.0 0.15
™
~)
C
vl Note:
e 8
A 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.
=
s
=
o Measurement Uncertainty
% The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
(é- standard uncertainty with the coverage factor k = 2.00, providing & level of confidence approximately 95%.
2. - End of Certificate —
2
i
@
(1%

{0 5]
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Calibratech Co.,Ltd. 3 e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

i

“hal

Certificate No. : 67-420034-1 Page : 1o0f2
Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160
Equipment : pH Meter with clectrode
pH meter
Manufacturer : Horiba Model : F-74BW-G
Range : N/A pH Resolution : 0.001 pH
Serial No. : B41J000| ID No. : ELABPHHB74BWO01
Electrode
Model : 96158 Serial No. : 9X1K0003
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (22.0t0 23.0)°C
Relative Humidity ; (50t0 55) %

Date of Received : 20 March 2024
Date of Calibration : 20 March 2024
Date of Issue : 23 March 2024
Calibrated by : Permpon Chanpu

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

IDNo.  Cert.No. = DueDate  _  _Traceability
400005 SG-E-00307/66 23 Aug 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH -Cert. No. Lot No. Exp. Date Traceability
4.008 61293328 944535 27 Nov 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior writte
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. : 67-420034-1 Page : 2 0f 2

Result of Calibration :
UUC Condition As-Received :  Good
Function : Electrical measurement
pH meter
Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage [ Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH)[( mV) {mVv) (+mV)
177.4800 4 3.998 | 177.5 0.0 0.12
4,7,10 0.0000 7 7.000 | 0.0 0.0 0.086
-177.4800 10 10.000| -177.4 -0.1 0.12
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (xpH)
4.008 4.009 -0.001 0.0084
4,7,10 6.986 7.000 -0.014 0.0092
9.997 10.008 -0.011 0.014

Remark

UUC : .Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork=2,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. ot e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail 1 calibratéch. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No, : 66-400546-1 Page : 10of2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Incubator)
Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 100613-1 ID No. : ELABBODCI140NO!

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (25.0t0 26.0) °C
Relative Humidity : (50t055) %
Line Voltage : (224.0t0225.0) V

Date of Received : 03 October 2023

Date of Calibration : 03 October 2023

Date of Issue : 06 October 2023

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Duge Date Traceability

400029 & 400048 66-400454-1 05 Feb 2024 National Institute of Metrology Thailand (NIMT)
Approved by : -

( Surachai Promthong )

Laboratory Manager

The Uncertainlies are for a confidence probability of approximately 95%

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

Certificate of Calibration

Certificate No. :66-400546-1

Result of Calibration
UUC Condition As-Received :

Function :

:  Without Adjustment

Good

Temperature measurement

This instrument was setting air ventilation at posilion 0 (close)

Page : 2 of 2

Inside of Chamber
( W=038 m
2 4 D =035 m
\ .S o
1 3 H=115 m
3
$ Capacity = 0.15 m
H/2 8
8 9
W2 5
ir D2 5c 15cm D
- Front 5
- W L
Test Setting Indicating
. Measured Temperature { * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) (°c) (°C) 1 2 3 4 5 7 8 9 (£°C)
20.0 20.0 20.0 20.18| 19981 20.08 ] 19.97 | 20.39 20.20| 20.18] 20.28 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) (°C) (°C) (°C) (°C) (°C)
20.0 20.0 20.0 0.35 0.03 047

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd.
7/106~7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ",
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hottail.com

Certificate of Calibration

Certificate No. : 66-400320-1 Page : 1 0of2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : COD Reactor
Manufacturer : Hanna Model : HI839800
Range : N/A °C Resolution : 0.1 °C
Serial No. : 06480040101 ID No.: ELABHI83980001

Environment : Ambient Temperature : (23 + 2) °C
Relative Humidity : (50 £ 15) %

Date of Received : 02 June 2023

Date of Calibration : 05 June 2023

Date of Issue : 05 June 2023

Calibrated by : Bunjerd Masti

Calibration Method : This instrument was calibrated by In-house method direct measurement with

The temperature scale used was based on ITS-90

Reference Standard Instruments :

Standard Digital Thermometer with TC Type T probe

ID No. Cert. No. Due Date Traceability

400029 & 400030 66-400227-1 24 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by : \@

( Bunjerd Masti )

Supervisor

The Uncertainties are fot a confidence probability of approximately 952
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7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
66-400320-1

Certificate No. :

Result of Calibration :

Function :

Temperature measurement

Without Adjustment

OOOOE
EIGIEEE)
AI01010

DOOOO

9I0J0I010

Page : 2 of 2

Controller

Test uucC vuc

Point | Setting | Reading Standard Reading at Position (° C)
(°cy| ¢ccyj|(°c) 1 2 3 4 5 6 7 8 9 10
1500 | 150.0 | 150.0 | 149.7 | 150.1 | 1500 | 149.8 | 149.5 | 150.1 | 151.2 | 152.1 | 150.9 | 1504
Test uuc uuc

Point | Setting | Reading Standard Reading at Position ( ° C)

ccy| ey e 11 12 13 14 15 16 17 18 19 20
1500 | 150.0 | 150.0 | 1503 | 151.3 | 1515 | 1511 | 150.7 | 149.9 | 151.5 [ 152.1 | 151.] 149.9
Test uuc uuc )

Point | Setting | Reading Standard Reading at Position (° C) Uncertainty

("cH| eyl ee) 21 22 23 24 25 (+£°C)

1500 | 150.0 | 150.0 | 149.6 | 150.5 | 150.8 | 150.3 | 149.8 0.78

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

providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd. i s
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400054-1 Page : 1 0f2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Water Bath
Manufacturer : Memmert Model : WNB29
Range : N/A °C Resolution :0.1 °C
Serial No. : L617.0156 IDNo. : ELABWBWNB29NO!

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (25.0t026.0) °C
Relative Humidity Y (45t050) %
Line Voltage : (224.0 to 225.0)V

Date of Received : 01 February 2024

Date of Calibration : 01 February 2024

Date of Issue : 03 February 2024

Calibrated by : Kittisak Kokaeo

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400046 & 400024 66-400547-2 02 Apr 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced othier than:ii full except with thie pr
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400054-1 Page : 2 of 2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function : Temperature measurement

2
1 5 50[»;,050-03

Front
Test Selting Indicating |Measured Temperature (° C) @ Sensor Measured Measured
. Uncertainty
Point| Temperature | Temperature No. Uniformity Stability
(°C) (°C) (°C) 1 2 3 4 5 {(£°C) (°C) (°C)
95.0 95.0 95.0 95.38] 95.52] 95.56] 95.74 | 95.55 0.20 0.27 0.07

Remark The uncertainty is not combine uniformity of the water bath

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

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

providing a level of confidence of approximately 95%

-olo -
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Calibratech Co.,Ltd. SR TSNS 17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400166-1 Page : 1o0f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Temperature controlled enclosure (Oven) _
Manufacturer : Memmert Model : UF 75
Range : N/A °C Resolution : 0.1 °C
Serial No. : B319.0600 ID No. : ELABHAOVENO0600

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (29.0t0 30.0) °C
Relative Humidity : (60 to 650 %
Line Voltage 2 (224.2t0225.2) V

Date of Received : 20 March 2024

Date of Calibration : 20 March 2024

Date of Issue : 22 March 2024

Calibrated by : Kittisak Kokaeo

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

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400046 & 400028 66-400547-3 05 Apr 2024 National Institute of Metrology Thailand (NIMT)
Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the

RCATEF003 =03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech._cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400166-1

Result of Calibration :

UUC Condition As-Received :

Function :

Without Adjustment

Good

Tem perature meas urement

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

Page : 2 of 2

B Inside of Chamber
( W =040 m
A 5 ‘ = 4 D =033 m
1 ? = 0.56
] Capacity = 0.07 m3
4 o8 HI2 g
e a
\{ D2 52% 2
< Front >
w

Test Setting Indicating
Point | Tomperature | Temperature Measured Temperature ( ° C) @ Sensor No. Uncertainty
(°C) (°C) (°c) 1 2 3 4 5 6 7 8 9 (£°C)
104.0 103.5 103.5 104.1|104.4]| 104.1] 104.3| 104.1{ 104.0| 104.0| 103.7| 104.3 0.70
110.0 109.5 109.5 110,11 110.4] 1101 1103 [ 110.2{ 110.1] 110.1 | 109.4| 1103 0.72
180.0 179.0 179.0 179.5] 180.9| 180.3] 180.6] 180.5]| 180.3  180.2 | 180.2| 180.8 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°c) (°c) (*C) (°C) (*c)
104.0 103.5 103.5 0.7 0.1 1.0
110.0 109.5 109.5 1.1 0.1 1.2
180.0 179.0 179.0 1.5 0.2 1.6

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. s i
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. : 67-200060-1 Page : 1 of2
Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160
Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURAI125-1S
Serial No. : 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (20010 20.7) °C
Relative Humidity : (56.2 to 60.3) %
Air Pressure 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : Satja Sangkhum
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 7 - November 2022
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Weights ]
ID No. Cert. No. Dug Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other thaniin full'except with the prior

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

Certificate of Calibration

Certificate No. : 67-200060-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(2 (®) * ()
0.1 0.0000 0.00011
0.5 0.0000 0.00011

1 0.0000 0.00011
2 0.0000 0.00011
5 0.0000 0.00011
10 0.0000 0.00011
20 0.0000 0.00013
50 0.0001 0.00014
100 0.0001 0.00020
120 0.0000 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

Eccentric error Load test : 20 g
A B C D E
0.0001 0.0001 0.0000 0.0000 0.0000 g

Repeatability Load test . 100 g
Stdev. ] 0.00004 g

-00o -
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech cal@hotmail.com

Certificate No. :

Submitted by

Equipment

Environment

Date of Received
Date of Calibration :
Date of Issue

Calibrated by

Calibration Method :

Relerence Standard Instruments :

Electronic Balance

Certificate of Calibration

67-300147-4

Envilab Co.,Ltd.

540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Cylinder

Manufacturer : PYREX Class :
Capacity 250 ml Graduation :
ID No. ;. C-WW-007/23

Ambient Temperature : (20+3) 0C

Relative Humidity (50+10) %

Air Pressure : 1009.4 mbar,

13 March 2024
19 March 2024
19 March 2024 .

Arecrat Sombun

In-house method CAL-M300! based on ASTM E 542-22

D No. Cerl. No. Due Date Traceability
241002 66-200388-1 02 Jun 2024

The Uncertaintics are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior

o AL-F0031-03

Approved by :

ml

This certification is traceable to the International System of Units

NSC-TiSI-TIS17025
CALIBRATION 0030

Page : 1 of 2

National Institute of Metrology (Thailand) (NIMT)

/ ( Wipa Tnv;{{'lcc)

Supervisor

WER T

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

Certificate of Calibration

Certificate No. : 67-300147-4 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °’c

.

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume ( ml )
150 150.31
250 250.38
Uncertainty ol measurement with in + 0.087 ml

This result ol calibration was found accurate as shown on date and place ot calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-o0o -

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

&
-,

o
“\“\\‘_\-I_J;"'z,

NSC-TISI-TIS17025
CALIBRATION 0030

Tel(02) 964-6211 Fax.(U2) Yo4-5155, e-mail : calibratech. cal(@yahoo.com, calibratech -cal@hotmail.com

Certificate No.

Certificate of Calibration

: 67-300147-2 Page : 1 0of2

Submitted by Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Cylinder
Manufacturer : PYREX Class : A
Capacity 50 ml Graduation : 1 ml
ID No. : C-WWwW-011/23
Environment : Ambient Temperature : (20+3) OC
Relative Humidity 2 (50+10) %
Air Pressure : 1009.4 mbar.

Date of Received
Date of Calibration :
Date of Issue

Calibrated by

Calibration Method :

13 March 2024
19 March 2024

19 March 2024

:  Arcerat Sombun

In-house method CAL-M3001 based on ASTM E 542-22

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

Electronic Balance

ID No. Cert. No. Due Date Tr: ili

241002 66-200388-1 02 Jun 2024 National Institute of Mectrology (Thailand) (NIMT)

The Uncertainlies are for a conlidence probability ol approximately 95%

This cerificate may not be reproduced other than in full except with the prior wr

Approved by : -

7
4 { Wipa Tovadce )

Supervisor

Eivitab Co.Ltd. H
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. : 67-300147-2 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 E

UUC Condition As-Received: Good

Nominal Volume ( mi) Measuring Volume (ml )
30 29.69
50 49.87
Uncertainty of measurement with in + 0.054 ml

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. 67-300147-6
Submitted by Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment Cylinder
Manufacturer : PYREX Class : A
Capacity 1000 ml Graduation : 10
ID No. C-WWwW-001/24
Environment : Ambient Temperature : (20+3) °c

Relative Humidity (50+10) %

Air Pressure 1009.3 mbar.

Date of Received 13 March 2024

Date of Calibration : 19 March 2024
Date of Issue 19 March 2024

Calibrated by : Arccrat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments :

Electronic Balance

1D No. Cert, No. Due Date Traceability
241002 66-200388-1 02 Jun 2024

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior

CAL-F0031-03.

AV R
AR

This certification is traceable to the International System of Units

National Institute of Metrology (Thailand) (NIMT)

N\

“Lr}

b

NSC-TISI-TIS17025
CALIBRATION 0030

Page : 10of2

ml

4
/ ( Wipa Tovadee )

Supervisor
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11 120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300147-6 Page : 2 0of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 G

UUC Condition As-Received : Good

Nominal Volume ( ml) Measuring Volume ( ml )
500 500.75
1000 1000.66
Uncertainty of measurement with in + 0.17 ml

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 200,

providing a level of confidence of approximatcly 95%

- o0o -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred;-Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, eé-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail .com

Certificate of Calibration

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

66-400622-1

Envilab Co., Ltd.

NSC-TISI-TIS17025
GALIBRATION 0030

Page : 10f2

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Air Chamber (Refrigerator)
Manufacturer : M-LAB
Range : N/A °C
Serial No. : 1011

Model : BIC-140
Resolution : 0.1 °C
ID No. : ELABBODCI140N03

On site calibration was carried out at the Laboratory, Envilab Co., Ltd,

Ambient Temperature : (20.0t023.0) "C
Relative Humidity : (65 to70) %
Line Voltage : (227.0t0 230.0) V
10 November 2023

10 November 2023

13 November 2023
Permpon Chanpu
CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Standard Digital Thermometer with RTD Probe

This certification is traceable to the International System of Units

ID No. Cert, No. Due Date Traceability
400046 & 400042 66-400453-1 31 Jan 2024 National Institute of Metrology Thailand (NIMT)
Approved by : ;

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full'except with the prid

{ Surachai Promthong )

Laboratory Manager
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. :66-400622-1

Result of Calibration :
UUC Condition As-Received :

Good

Without Adjustment

Page : 2 of 2

IFunction : Temperature measurement
This instrument was selting air ventilation al position 0 (close)
Inside of Chamber
( W=038 m
2 4 D =035 m
A & o
1 3 H=1I5 m
3
(9, Capacity = 0.15 m
H
5 H/2 8
$
i 23 |zl
1 s o 5¢c
50m D
v L 2 &
- Front .
- W Lt
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) (°C) (°C) 1 2 3 4 5 6 7 8 9 (£°C)
4.0 4.0 4.0 393|376 | 447 | 405 | 425 | 4.17 | 3.86 | 3.68 | 4.05 0.31
Tesl Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°C) (°C) (°C) ('c)
4.0 4.0 4.0 0.44 0.03 0.82

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd. Gl AR £ ol
7/106-7 Moo 2, Sukhapmchasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400546-3 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Oven)
Manufacturer : Binder Model : ED 53
Range : N/A °C Resolution : 0.1 “C
Serial No. : 13-02277 ID No. : ELABHAOVEN2277
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (30.5t032.0) °C
Relative Humidity : (50t055) %
Line Voltage : (224.0 t0 226.0) V
Date of Received : 03 October 2023
Date of Calibration : 03 October 2023
Date of Issue : 06 October 2023
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on1TS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400030 66-400227-1 24 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approxlma(ely 95%

This certtlcale may. notbe reproduced olher than i m full except
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. :66-400546-3

Result of Calibration

Function :

:  Without Adjustment
UUC Condition As-Received :

Good

Temperalure measurement

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

Page : 2 of 2

1/ Inside of Chamber
W =040 m
2 4
A L) o D =033 m
1 3
H =040 m
3
(-F Capacity = 0.05 m
: H/2 8
6
Q ?
i
W2 })i
5¢c D
v D/2 5¢c
B Front -
- W L
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) (°C) (*c) 1 2 3 4 5 6 7 8 9 (£°C)
85.0 85.0 85.0 857 | 858 | 853 | 856 | 849 | 84.7 | 84.5 | 84.3 | 85.0 0.73
104.0 104.0 104.0 104,71 105.1| 10431 104.6| 104.4]104.2] 104.1 | 103.7| 104.6 0.74
180.0 183.0 183.0 180.8] 181.6| 180.7| 181.6| 179.9] 181.21179.2|179.7| 179.7 1.1
Test Selting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*C) {"C) {°C) (<€)~ (rc) ("C)
85.0 85.0 85.0 1.1 0.2 1.9
104.0 104.0 104.0 1.1 0.2 1.8
180.0 183.0 183.0 22 0.4 29

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 35%

-o0o -
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PerkinElmer’

CERTIFICATE OF COMPLETION

This is to certify that

iransuk

Duang H

has completed the course
inAAcle 900 T, H, Z, F and 500, S10/SA93+ and AS900

AA P

Vinny Maharaj - Sr. Manager Service

26 October 2018

Training
Certified by

Date

This Certificate has been generated electronically from PerkinElmer Leaming Management System LMS ES-009-000, 0-05-55-11
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PerkinEimer”

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

AA Theory, Operation and WinLab 32 and Syngistix Software

12 October 2018 Vinny Maharaj - Sr. Manager Service
Training
Date Certified by

This Certificate has been generated electronically from PerkinElmer Learmning Management System, LMS ES-009-000, 0-05-55-11
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. : 67-430012-1

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae?7, Bangkhae, Bangkok 10160

Page : 10f2

Equipment : Digital Conductivity meter with probe
Manufacturer :  Hanna Model : HI 98192
Serial No. : G0026637 IDNo.: ELABCONHI9819]
Electrode
Model : HI763133 Serial No. : TH107212
ID No. : ELABCONHI98191
Environment : Ambient Temperature (25 + 2) °C

Relative Humidity (50 + 15) %

Date of Received : 20 March 2024

Date of Calibration : 22 March 2024

Date of Issue : 25 March 2024

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method direct measurement by conductivity

buffer solution

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

Standard Buffer Solution

Material t No. Exp. Date Traceability

84 nS/em 7824 16 June 2025 National Institute of Standards and Technology (NIST), U.S.A., SR.M.
1413 pS/em 7781 01 May 2027 National Institute of Standards and Technology (NIST), U.S.A., S.R.M.
12.88 mS/em 7455 18 February 2027 National Institute of Standards and Technology (NIST), U.S.A., S.R.M.
§0.0 mS/em 7602 01 March 2027  National Institute of Standards and Technology (NIST), U.S.A., S.R.M.
111.8mS/em 7610 04 April 2027 National Institute of Standards and Technology (NIST), U.S.A., S.R.M.

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior writ

N}.—Foust-ps__ N R P

( Surachai Promthong )

Laboratory Manager
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

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

Certificate of Calibration

Certificate No. : 67-430012-1

Result of Calibration :
UUC Condition As-Received : Good
Funection : Condugtivity measurement

Before Adjusiment

Page : 2 of 2

Standard
UUC Reading Correction Uncertainty () Unit
Conductivity Solution
84.00 102.2 -18.2 1.1 puS/em
1.413 1.038 0.375 0.0051 mS/em
12.88 12.66 0.22 0.051 mS/cm
80.0 80.54 -0.54 0.21 mS/em
111.8 106.7 5.1 0.41 mS/em
After Adjustment : at 84,1413 pS/cm, 12.880, 80, 111.80 mS/cm
Standard
UUC Reading Correction Uncertainty ( +) Unit
Conductivity Solution
84.00 84.00 0.00 1.1 1S/em
1.413 1.413 0.000 0.0051 mS/em
12.88 12.88 0.00 0.051 mS/cm
80.00 80.00 0.00 0.21 mS/cm
111.8 IT1.8 0.0 0.41 mS/cm

Remark

UUC : Unit Under Calibration

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

This reported uncertainty ot measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Certificate No.

Submitted by

Equipment

;‘Q‘:;/’;:
-3
T
’;"’-‘ulu‘l“\\ L -t
NSC-TISI-TIS17025
CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
67-300147-11 Page : 1of2
Envilab Co.,Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160
Measuring Pipette
Manufacturer : Witeg Class : A
Capacity : 25 ml Graduation : 0.1 ml
ID No. G-HM-013/23

Environment

Date of Received
Date of Calibration :
Date of Issue

Calibrated by

Calibration Method :

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

- Electronic Balance
ID No.

241005

The Uncertaintics are for a confidence probability of approximately 95%

This cerificate may not be réproduced other than. i full except with the prior wr

N’%f“"-’*ﬂ-*"?-

Cert. No.

66-200388-4

Ambient Temperature : (20+3) ‘e

Relative Humidity (50+10) %

Air Pressure 1006.8 mbar.

13 March 2024
19 March 2024
19 March 2024

Arcerat Sombun

In-house method CAL-M3001 based on ASTM E 542-22

Due Date Traccability

02 Jun 2024

Approved by :

National Institule of Metrology (Thailand) (NIMT)

LEASE T

/ { Wipa To\ﬁdcc )

Supcervisor
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-621 1 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300147-11 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 e

UUC Condition As-Received :  Good

Delivery Time : 1428 sec.
Nominal Volume ( ml) Measuring Volume { ml )
| 1.0304
10 9.9852
25 249764
Uncertainty ol measurcment with in + 0.0067 ml

This result ol calibration was found accurate as shown on date and place ol calibration only.
This reported uncertainty of measurement was based on a standard uncertainly multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-00o -
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