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eVl ;
TSP High Volume Sampler Calibration
Verification Report No.
AO2300034-E004 -TSP 01
PM [ Onsite

Site: wikvu

UTM - 7P N 1596517 E 672277 Date: 26 Oct 24
Sampler: ETSP#39 Technical: PANLOP PROMMEE
Recorder: ECRANOOD031074 = Approval: Wisan Rifthikamon
CONDITIONS -]
Barometric Press. (hPa): 1002.3 Corrected Pressure (mm Hg): 7518
Temperature (deg C): 320 Temperature (deg K): 305.0
Average Press. (hPa): 1002.5 Corrected Avg.Press. (mm Hg): 751.9
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Gstd Siope 202024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Certfied 9 Feb 2024
CALIBRATIONS
Plaleor  H20 Qstd T TINEAR
Test# @ (m3min) (char)  (corrected) REGRESSION
1 1220 1713 54.0 53.00 Slope = 266717
2 9.50 1513 50.0 4916 Intercept = 7.6378
3 770 1364 440 4326 Corr. coef=  0.9940
4 420 1.010 340 3343
5 3.00 0.856 320 3146 #0f Observations: 5

Calibrated by :

Approved by :

Range of Char] 38
at1.1-17mymin| 53

www.evitesting.com

o Ervian Co 1

HIAMIHIYAILQNAMNTN

=
Lra 10/1 Soi Be @ 7 Bangknaw Bangkhae >
=AW 4577-8 Fax. 02-80 E Afo®ovitesting.c
| TSP High Volume Sampler Calibration |
Verification Report No.
A02300034-E004 -TSP 02
PM [ Onsse N

o i
UTM : 47P N 1596615 E 672160

Sampler: ETSP#11

Recorder: ECRANG15314154

Date:
Technical
Approval

26 Oct 24
PANLOP PROMMEE
Wisan Ritthikamon

CONDITIONS

Barometric Press. (hPa): 1003.6
Temperature (deg C): 320
Average Press. (hPa): 1003.8

Average Temp. (deg C): 31.0

Corrected Pressure (mm Hg)
Temperature (deg K)
Corrected Avg.Press. (mm Hg)
Average Temp. (deg K).

7528
305.0
7529
3040

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept. -0.02667
Serial#: 5411 Date Certified 9 Feb 2024 _ |
CALIBRATIONS
Plate o H20 Qstd ] [ LINEAR
Test# (™) (m3/min) (chart) (corrected) REGRESSION
1 12.10 1.707 56.0 55.09 Slope = 304685
2 9.20 1490 520 51.15 Intercept = 3.6737
3 7.50 1.347 440 4328 Corr. coeff=  0.9922
4 4.10 0.999 340 33.45
5 2.80 0828 30.0 29.51 #of Observations: 5

Calibrated by :

Approved by :

Range of Chari| 38
1.7m3min.| 56

= www.evltesting.com

Envilab Ca.Lid

3

UsasdMIDNGaY
AnnIERIUREA A

=y

B
7 WUAIUAILA UALNILA ATV 10160 Uin Bulhudu Sade sa
o 7 Bangknae Bangkhoe Gans oo  EIVIERE Envilab Co.. Lta. o4 S+ Bangkhox
eVl il + Infoweviteating. carr ewvilh Tet : OZoBOZ 35778 2773
TSP High Volume Sampler Calibration TSP High Volume Sampler Calibration
Verification Report No. Verification Report No.
AO2300034-E004 -TSP 03 /AO2300034-E004 -TSP 05
L) [ T -
Site: lsafuwinszyn
UTM : 47P N 1597407 E 672627 Date: 26 Oct 24 UTM : 47P N 1596560 E 672405 Date: 26 Oct 24
Sampler: ETSP#38 Technical: PANLOP PROMMEE Sampler: ETSP#42 Technical: PANLOP PROMMEE
Recorder: ECRAN000031073 Approval: Wisan Ritthikamon Recorder: EVFCDPR02TC010 Approval: Wisan Ritthikamon
CONDITIONS CONDITION
Barometric Press. (hPa): 1006.5 Corrected Pressure (mm Hg): 754.9 Barometric Press. (hPa): 1001.5 Corrected Pressure (mm Hg): 751.2
Temperature (deg C): 33.0 Temperature (deg K): 306.0 Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1006.7 Corrected Avg Press. (mm Hg): 755.1 Average Press. (hPa): 1001.7 Corrected Avg.Press. (mm Hg): 751.3
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0 Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE CALIBRATION ORIFICE
[ Brand: Tisch Environmental, Inc Qstd Slope: 202024 Brand: Tisch Environmental, inc Qstd Slope 202024
Model: TE-5025A Qstd Intercept: -0.02667 Model: TE-5025A Qstd Intercept -0.02667
Seriai#: 5411 Date Certified: 9 Feb 2024 Serial#: 5411 Date Certified: 9 Feb 2024
| CALIBRATIONS = CALIBRATIONS
Plate or H20 Qstd ] ic LINEAR [ Plate or H20 Qstd [ [9 UINEAR
Test# () (m3min) (chart)  (corrected) REGRESSION Test# (in) (m3/min) (chart)  (corrected) REGRESSION
1 12.10 1.707 540 53.11 Slope = 29.9667 1 11.70 1674 56.0 5494 Slope= 292498
2 10.20 1.568 500 49.18 Intercept = 21558 2 1060 1594 520 51.02
3 8.20 1.407 46.0 4524 Corr. coeff= 09927 3 730 1325 460 4513
4 450 1.046 320 3147 4 490 1.088 380 37.28
5 3.10 0.870 300 2951 # of Observations: 5 5 330 0.895 320 31.40 # of Observations: 5
Range of Charl] 36 Range of Charl] 39
at11-17mdmin| 53 at1.1-17mymin.| 56
/ Calibrated by |
| [ F:
i
Approved by :

www.evltesting.com

Envilab Co.Ltd.

Fusasduwignadas
damsihoaiuauamnn

e 2o s

www.evltesting.com

g

Environmental reoponoib)

Envilab Co,Ltd.
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|" PM10 High Volume Sampler Calibration

Verification Report No.
AO2300034-E004 -PM 01

PM G Onste
Site: whviufinuFosiad iwysd
UTM : 47P N 1596517 E 672277
Sampler: EPM10#40

Date:
Technical

26 Oct 24
PANLOP PROMMEE

Recorder: ECRDS019075270 Approval: Wisan Ritthikamon
CONDITIONS ]
|
Barometric Press. (hPa): 1002.3 Corrected Pressure (mm Hg): 751.8 |
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1002.5 Corrected Avg.Press. (mm Hg): 751.9
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
‘CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024 B |
CALIBRATIONS —
Plate or H20 Qa I LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 13.40 1.856 58.0 3694 18.5812
2 11.60 1.728 52.0 3312 18751
3 8.50 1.481 46.0 2930 0.9953
4 6.60 1.307 420 2675 1.134
5 3.90 1.008 32.0 20.38 36.02
# of Observations: 5
Range of Chart| 34
at SFR +10% 38
00 //
- /v Calibrated by :
| - Ve

Approved by :

ol wihoul e e aporova o Enviab Co 118

= www.evltesting.com

Envilab Co.Ltd. gamnsdaaIuquamnIn

PM10 High Volume Sampler Calibration

Verification Report No.
AAO2300034-E004 -PM 03

T PM [ Onsite
Site: l3Fuwin
UTM : 47P N 1597407 E 672627
Sampler: EPM10#14
Recorder: ECRDS016108798

Date:
Technical
Approval

PANLOP PROMMEE

26 Oct 24

CONDITIONS

Barometric Press. (hPa): 1006.5 Corrected Pressure (mm Hg): 754.9
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1006.7 Corrected Avg.Press. (mm Hg): 755.1
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE |
Brand: Tisch Environmental, Inc Qstd Slope 126504 |
Model: TE-5025A Qstd Intercept -0.01667
L Serial#: 5411 Date Certified: 9 Feb 2024 i
CALI
Plate or H20 Qa [ ic LINEAR
Test # (n)  (mdimin) (chart)  (corrected) REGRESSION
1 12.00 1.757 54.0 34.38 Slope = 203444
2 960 1573 520 3311 Intercept = -0.3367
3 7.70 1.410 44.0 28.01 Corr. coeff= 0.9908
4 490 1.127 36.0 2292 SFR= 1138
5 320 0913 280 17.83 SSP= 3583

#of Observations: 5

“

www.evltesting.com

Range of Chart] 33
at SFR +10% 39

- o
Fusasduuianang

ab Co.lid d¥amsdeaiuquamam

evtesting co

ok 10160

[T PM G Onste
Site: niori

Sampler: EPM10#18

i ol
UTM : 47P N 1596615 E 672160

Recorder: ECRDS016187180

Verification Report No.
AO2300034-E004 -PM 02

Technical

Date: 26 Oct 24

PANLOP PROMMEE

Approval: Wisan Ritthikamon
CONDITION:
Barometric Press. (hPa): 1003.6 Corrected Pressure (mm Hg): 752.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1003.8 Corrected Avg.Press. (mm Hg): 752.9
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE _
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept -0.01667
E Serialt: 5411 Date Certified 9 Feb 2024
. CALIBRATIONS
Plateor  H20 Qa ] i LINEAR
Test # (n)  (m3/min) (chart)  (corrected) REGRESSION
1 11.40 1712 540 3437 21.9074
2 940 1.556 52,0 33.10 -2.3506
3 7.80 1418 440 2801 0.9909
4 4.90 1127 36.0 2292 1.134
5 3.40 0941 28.0 17.82 §SP= 3533

# of Observations: 5

\

-3

Calibrated by :

Approved by :

Range of Chart] 32
atSFR+10%| 38

= www.eviltesting.com

evic

Envilab Co . Ltd. 5054011 Sor Banganae 7 Bonginos Honge
Tel :02-802-3577-8 Fax 02-802-3773 E-mail : info@evitesting com

Fusasdnwigneios

Envilab Co.Ltd. gmmsdnuAIuALADIT

5 WA

PM10 High Volume Sampler Calibration

Verification Report No.
AO2300034-E004 -PM 05

PM [ Onsée
Site:

WMznana

Sampler: EPM10#29

() 1 hwmah
UTM : 47P N 1596560 E 672405

Recorder: ECRDS016431075

Date:
Technical
Approval

Wisan Ritthikamon

26 Oct 24
PANLOP PROMMEE

Barometric Press. (hPa): 10015 Corrected Pressure (mm Hg): 751.2
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1001.7 Corrected Avg.Press. (mm Hg): 751.3
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept -0.01667
2 ____ Serial#: 5411 Date Certified 9 Feb 2024
CALIBRATIONS ]
Plateor  H20 Qa [ ic LINEAR
Test# (n)  (mdimin) (chart)  (corrected) REGRESSION
1 1150 1724 540 3447 Slope = 19.2331
2 930 1552 48.0 3064 = 1.0367
3 7.70 1413 440 28.08 09996
4 4.40 1.071 340 21.70 1.138
5 290 0.872 280 17.87 3591
o ///
§
H

= www.evltesting.com

IO 1D 72520

Envilab Co.Ltd.

a1A

¥ Tusosdumigndas
fRanItwaIuANR o
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i

N
AV i

Tel

Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae

VW4 10160
kok 10160

Bulaudu 47ia 540,540/1 TAHUNIUA 7 UUWUNWUA WAUWUA

02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com

Verification Test Report ]

PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
'AO2300036-E004 -SLM 01

Onsite UTM : 47P N 1596516 E 672273

25 October 2024
wiroudesrdvyad
Sound Level Meter
PULSAR

45

0027

Temperature 33 °C Humidity 62 %RH
Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test
reading Error Adjust
(dB) (dB) (dB) (dB)
93.80 94.00 0.20 93.80
Ervor After Adjust Tot‘a‘;BE)rror Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

Calibrated By:

Date:

Approve By:

TH e

Dort skl B be reprodaced eacep

szmeld 01/0212566

I

Envi

9!
AV ek

Tel :

B www.evitesting.com —

Sulaudu 10 540,540/1 TBELNINA 7 WYASLIUA WALWUA RTINS 10160
lab Co.. Ltd. 54054071
02-802-3577-8 Fax. 02-8)

oi Bangkhae 7 Bangkhoe Bangkhae Bangkok 10160
-3773 E-mail : info@evit

Verification Test Report

[ pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
AO2300036-E004 -SLM 03

[Z] Onsite UTM 47P N 1596560 E 672405

25 October 2024

thwmznaat (a1 Thummzhndi)
Sound Level Meter

PULSAR

45

0018

Temperature 33 °C Humidity 62 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test

reading Error Adjust
(dB) ) (dB) (dB)
93.80 94.10 0.30 93.80
Error After Adjust Totar Error Acceptant value
(dB) (dB) P
0.00 0.10 +1.0dB

Calibrated By:

Date:

Approve By:

‘This report shall not be reproduced except infull,without the

dazmald 01/02/2566

B www.evitesting.com mmmm—

q B A0
U @ulandu 4788 540,540/1 FOHUNIUA T LUIUNILA LUALIIUA NTIVIWY 10160 2
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bongkhoe Bangkhae Bangkok 10160 mpﬁ%
EVI_ Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com
Verification Test Report |
Report No.:

| PM

[
Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

A02300036-E004 -SLM 02

Onsite UTM 47P N 1597407 E 672627

25 October 2024
TsaiFoudoazye
Sound Level Meter
PULSAR

45

0013

Temperature 33 °C Humidity 62 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test
reading Error Adjust
(dB) (dB) (dB) (dB)
93.80 93.60 -0.20 93.80
Error After Adjust Totar Error Acceptant value
(dB)
0.00 0.10 +-1.0dB

Calibrated By:

Date:

Approve By:

This report shall not be reproduced except infull,without the w

Uzzmald 01/02/2566

uFen

Tel :

| www.evitesting.com

Envilab Co.. Ltd. 540,540/1 Soi Ban

BuloudU 0 540,540/ TOULAGIA 7 LIAILAILA WALILA NIMNY 10160
7 Bangkhoe Bangkhae Bangkok 10160

02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

Verification Test Report J

M Pm
Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:
Serial :
Environment:

Reference Standard:

Report No.:
AA02300036-E020 -SLM 01

[J Onsite UTM 47P 1514458 654247

30 October 2024
i inludy e
Sound Level Meter
PULSAR

44

1812

Temperature 25 °C Humidity 65 %RH
Acoustic Calibrator Class 1 Model CB011,CESVA
Serial No.T252953
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test
reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.59 0.13 93.72
. A{;;Adi"“ T"'(“;BE)"“ Acceptant value Pass/Fail Judgment
0.00 0.10 +1.0dB

Calibrated By:

Date:

Approve By:

TRES Fepeor SRall ot b reproBaced except Tl withou B w
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Environmental

RECALIBRATION

DUE DATE:
| ‘ / February 9, 2025

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 ap aH
Run (m3) (m3) (m3) (min) | (mm Hg) | (in H20)
1 1 2 1
2, 3 2 1
3 5 6 1
2 7 B 1
5 9| 10) 1
Data
AT ‘lr— '( :]
vstd | astd ol SR aa  |yAH(Ta/Pa
(m3) (x-axis) [y-axis) Va (x-axis) (y-axis)
0.9914] 0471@‘ 14111 0.9957 0.7138| 0.8875)
09871 10032 15956 0.9915] _ 1.0076] 1.2551
09851 11207 22312
09839 11672 23401
09787 1.4103] 2.8222
2.02024
QsTD 0.02667
.99993
¢
AVol((Pa-AP)/Pstd){Tstd/Ta) 1
Vstd/ATime
For subsequent flow rate
- Titd -
Qstd= 1/m(<\{nu(-5'3—m ;':_n i)-a) | Qa um((‘/m Taf

Standard Conditions

Sid| 15 ok
B 760 mm H
Pl 2 US EPA recommends annual

40 Code of Federal Regula

Appendix B to Part 50, Refel
i ion of

(B callbrator manometer resding n H20]

[BF: rootsmeter manomater reading {mm Hyl
a: actual absolute temparature K]

[7a: actual barometric pressure (mm HED
TIntercent

m: s

the Atmosphere, 9.

“isch Environmental, Inc.
.45 South Miami Avenue
fillage of Cleves, OH 45002

SRS
Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. : 67-200034-1 Page : 20f2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) (g) 1 ()
001 0.0001 0.00012
0.1 0.0001 0.00012

i 0.0000 0.00013
2 0.0001 0.00013
s 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 resull 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 = 206,

providing a level of confidence of approximately 95%

Eccentric error Load test 50 g

A B [ D E
-0.0001 -0.0001 -0.0001 0.0001 0.0000 g

Repeatability Load test 200
g

Stdev. 0.00005 g

-00o -

SALSEDON 0%

Calibratech Co.,Ltd. RoTl 8 17098
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 : 1of2

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. : ELABBALANCENO4
Capacity : 20 g Resolution : 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 ~ :  (44.61045.3) %
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 cerlification is traccable (o the International System of Units

Standard Weights

IDNo, Cert. No, Due Date Traceability
E261-E2624 €02232088 08 Nov 2024 National Institute of Metr]

Approved by

The Uncertainties are for a confidence probability of sppraximate]

This cerificate may not be reproduced other than in full except i

A LA FO031-03

Airgas Specialty Gases

M a Airgas USALLC
6141 Easton Road
an Al Liquide company Plumsteadville, PA 18949
Argas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO4NI9SE15A00V3 Reference Number; 160-402685487-1
Cylinder Number: EB0160267 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660
Gas Code: CO,NO,NOX,SO2,BALN Certification Date: Mar 31, 2023

Expiration Dat Mar 31, 2026

Certiication performed in accordance wih "EPA Traceabilty Protocol or Assay and Cerliication of Geseous Callbration Standords (May 2012)” document EPA
/531, using tho assay procedures listed. Analytcal Methodology does not e corection for analytcal inerference. This cylindor has a tlal analytical
uncertainty as stated below with a confidenc level of 95%. There are no significant impuriies which affect he use of this calibration mixture. Al concentralions are on a
mola/mole basis unless otherwise noted. Tha resuils rolata only to the fems tosted. The raport shall not be reproduced except in full without approva of the laboratory. o
Not Usa This Gybidar below 100 s i.0. 0.7 mégagascals

ANALYTICAL RESULTS

Component Requested Actual Protocol  Total Relative Assay

Concentration  Concentration Method __ Uncertainty Dates
NOX 45.00 PPM 46.50 PPM Gt +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 45.59 PPM G1 +/-1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/-1.4% NIST Traceable 03/2412023
NITROGEN Balance

——
CALIBRATION STANDARDS

Type __ LotID Cylinder No___ Concentration Uncertainty  Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDE/NITROGEN +-12% Sep 21, 2025
PRM 12385 DB8B7660 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
GMIS 124206889104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 21, 2025
NTRM 160610-01 CCa73196 49.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Mar 22, 2028
GMIS 072120228109 EB0141209 50.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Dec 21, 2026

co 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN  +/-0.5% Sep 30, 2028
Tho M. KTFSM. PAIL or RGM nated is aely in roference to (ho GMIS used in th and not pad of the.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle
SIEMENS ULTRAMAT 6 N1KD579 NDIR
Nicolet iS50 FTIR AUP2010245 NO FTIR
Nicolet iS50 FTIR AUP2010245 NO2 FTIR
Nicolet iS50 FTIR AUP2010245 S02 FTIR

Triad Data Available Upon Request
NOTES:Gross Weight: 27.8 Kg

Net Weight: 4.8 Kg

PO# 5223001123

e
Envilab Ca.L

AAKWIN 3-23 10 13/42
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-56709001 X
A W Calibrated Date: 1-Sep-24
. oo ) 2 pm O onsite
< PM nsite
Page:2/2
Instruments Information Page:1/2 Test Function Value Norminal range Unit Before Ater Note
Analyzer Type: 502 Analyzer Manufacturer APl f’m towas
Model: 100A SIN: ESOAI100A01175 b L
[Fangs: 50 - 20000 PPB 500 500
| Statilty (Zero Gas) < 0.2 PPB o 02
Calibrat’-on sysmm Samgie Flom 650 (»f- 53) cclmin ] 659
— PMT Detector 0 - 5000
Calibrator Unit Standard Gas [Norm PMT Detector o - 5000 :z :? i;z
Dilutor Model ESA MGC101 NOXx Conc 45.50 PPM s e = 2
SIN: 792 NO Conc 45.50 PPM [oind s i L]
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM 2520 (+F- 200 mv ; .
SIN: 644 CO Conc 4500 PPM RCELL TEMP 80 [+ 1) Dreegee C 50 50
Expire Date: Mar 31,2026 EB0160267 BOXTEMP 240 Dreegea C £ 327
PMT TEMP 7 (+1-1) [F— 8.0 Ty
Environment: Temperature__258 °C Humidity:__ 71 %RH UV lamp 10004300 it 4034.0 4034.0
per y
. . Lamp Ratio 30-120 " 114.0 114.0
Calibration Report STR. Light (zero Gas) 100 PPB 29 29
Zero Span Dark PMT 150} ) - 487 447
Status |~ Reference Reading Drift Reference Reading Drift% Dark lamp 50} - {+700) - 51 51
(onb) (opb) (o0b) (opb) i |SAMP PRES J20-30 contant g 28.1 278
Before| 0.0 0.8 0.8 400.0 398.0 0.3 [Etectric Tesuoptic Test
After] 00 03 03 400.0 402.0 02 o vobe 3000 [+1- 500) ™ 2008 2020
502 Cone 1000 [+ 253) PPB 1002 1010
502 Skope 1 (- 03) - 0.920 0.866
S0 Oteat < 350 mv 65 1301
i e 1 Siatinty at Zero <02 PPB 01 01
| Single Point Calibration Chart | [Stataity st Span < 2 pebs g 400 pob PPB 06 02
| Gas Test Response
500 Zero Gas (0.00 PPB) [
1 Span Gas (400 PPB ) 400
3
2
g —— getore |
H |
3 [ | | Calibrate By |
[—r
¢ bl
Date: 1-Sep-24 Date: 1-Sep-24
A @needis
0 Reference (ppb) 400
Neadiss Supply instru)
Fusaodnungn@o
T Fusasdumignees fiamsihsaIuauamnIn
Envilab Co.Ltd. gimmsdhaaiuaaamnm he v
ithou the sittan opprovsl f uppiy Instrument Co Lic
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SO02 Analyzer Verification Test Report

Calibration Report No.: ES-56709002

Nneedgiss .

SO02 Analyzer Verification Test Report

|

Calibration Report No.:

AP-S6709001

Nneedagiss

| S02 Analyzer Verification Test Report

Calibration Report No.: ES-S6709002
Calibrated Date: 1-Sep-24

Calibrated Date: 1-Sep-24 )
o O o PM U oOnsite
ey ] nsite
. —Fage:2?
Instruments Information Page:1/2 |Analyzer Signal Values
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France Date I 1-Sep-24 [Time I 13:11:00] T
Model: AF22e SIN: ESOESAF22E2482 [Power Supplies
Option 0.00 mv [+5 V Sensor 5 v
+4 Vv 4068 mv 433V 3a \
Calibration S +24 V 241 \% +12V 119 v
o Calibrator Uit Standard Gas s > ¥ | OV lamp 443 .
Dilutor Model ESA MGC101 NOx Conc 46.50 PPV T L LY
SIN: 792 NO Conc 46.50 PPM roa Bont
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM Dark UV sig, o mv Dark PM sig. 88 "
SIN: 644 CO Conc 4507 PPM UV ref. 2 Y P ref, 0 mv
Expire Date: Mar 31,2026 EB0160267 UV sig. 241 mv PM sig. 1386 mv
Ref ratio [) Meas ratio 0.34
1it: Temperature__25.8 _‘C Humidity:__71__ %RH Mean sig. 0.7 Raw trend 1
. ) Raw sig. 24.4 ppb inst.meas. 228 ppb
Calibration Report | UV Lamp 44.7 mA HY PM 2626.80 mv
Zero Span Sample
Status [ Reference Reading Drift Reference Reading Drift% Internal Temp. 319 deg.C [Chamber T, 50 deg.C
(ppb) (ppb) (opb) {ppb) opb) Gas Pr. 970 hPa Pump Pr. 3555 hPa
Before 0.0 1.0 1.0 400.0 395.0 06 Flow 187 m
After] 0.0 04 04 400.0 406.0 07
e |
Single Point Calibration Chart :
Calibrate By
500 5 Sirirat Poonlak Sarawut Keawsrinual
00 ! Date: 1-Sep-24 Date: 1-Sep-24
3
g
1 = 300 § @l ?
| H
i - neediss
100 Neediss Suppty instrument Co..Ltd

0 % —d

Reference (ppb)

= o Y
FUTBIENRIRNADI
d. gannidsaILANaMIN .

upply Instrument Co Ltc

AMANWIN 3-23 1N 14/42
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SO02 Analyzer Verification Test Report

Calibration Report No.: ES-S6709003
Calibrated Date: 1-Sep-24
PMm O onsite

Nneedgiss

sdliss S

st unment Co.,

L

SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6709003
Calibrated Date: 1-Sep-24

PM O Onsite

Instruments Information Page:1/2 gn'a\yzer Signal Values
ate 1-Sep-2- K
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France Fover Suomie I op24  [Time I ta:1100] I
SIN: NSOESAAF32E454 [Option 0.00 mv [+5 V Sensor 5 vV
+4 V 4068 my +3.3 V 33 v
. N +24 V 241 v +12 V 1.8 \
Calibration System +5V 5 v | UV lam
. . P 443 mA
Calibrator Unit Standard Gas 1+24 v 12 A
Dilutor Mod ?/i:: 5:: MGC1071 N:S ganc :S gg Egm Oplical Bench
H onc .
: Dark UV ;
ZERO AIR Genearator ZAG7001 SO2Conc 4559  PPM U:’rel: =8 0 m Cork P L] =
SIN: 644 CO Conc 4507 PPM s = L4 M ref, 0 mv
Expire Date: Mar 312026 EB0160267 s 24:) 1 mv PM s 136.6 mv
e ratio Meas ratio 0.34
T 258 °C Humidity:_ 71 _%RH Mean sig. 0.7 Raw trend 11
. ) Raw sig 24.4 ppb inst meas: 228 ppb
Calibration Report | UV Lamp 44.7 mA HV PM 2626.80 mv
Zero Span Sample
Status Reference Reading Drift Reference Reading Drift% Internal Temp. 31.9 deg.C Chamber T. 50 deg.C
(o0b) (ppb) (oob) (opb) (pob) Gas Pr. 970 hPa Pump Pr. 3555 hPa
Before 0.0 23 23 400.0 392.0 10 Flow 8.7 ih
After 00 02 02 400.0 401.0 0.1
o s R |
Single Point Calibration Chart |
| Calibrate By
| 500 4
| | Date: 1-Sep-24 Date: 1-Sep-24
| 400 l |
= - )
2 —s— Be |
I =1 & neediss
| E 200 5 —— Neeniss Supply nstrument okt
100 ¢
Pt A
0 Reference (ppb) 400
- gy >
Envilab Co.Ltd. HamM3EAILANATMN et s ey .

vol of Hoedis:

Py Irstrument Co Lt

f o o ; i Uit GFa Swiens Suangdiun $ala
Nneediss e Sang FNECOISS (1o e St e o
NOx Analyzer Verification Test Report NOx Analyzer Verification Test Report ]
i : ES-N .
Calibration Report No.: ES-N6709001 Pagerti Calibration Report No.: ES-N6709001 Page:1i
Calibrated Date: 1-Sep-24 Calibrated Date: 1-Sep-24
B pm O onsit 2 em O onsite
nsite
Page:22
Instruments Information [Analyzer Signal Values
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Environnement SA. France Date Sep2¢ _ [Time [ 14:14 [ I
Model: AC32e S/N: ENOESAC32E2400 Power Supplies
Option -13.52 mV +5 V Sensor 4.99 \2
+33V 33 v +24 v 23.96 v
Ca”braﬁo" < +12 V 11.88 v +5 V 4.99 v
“—Calibrator Unit Standard Gas iy soras w 124 24 A
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM T -
SIN: 792 NO Conc 46.50 PPM plical Bend _
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM Dark PM sig. 0.0 m PM NO sig. 84.28 mv
SIN: 644 CO Conc 4507 PPM PM Nox sig. 107.0 mvV PM Ny sig. 86.71 mV.
Expire Date: Mar 31.2026 __EB0160267 Sample
- (Chamber T 60 dog C intemal Temp. 3333 deg.C
Environment: Temperature__26.0 "C Humidity:_71_%RH | Chamber P 17208 hPa PM T 145 ueg c
— = Flow 47.21 NUh Sample Pr. 993.2 hP;
Calibration Check ( Before adjust) 2mpe L !
Zero Span
GAS [Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% §
NO 7875 0.0 A 2710 200.0 T2 Calibrate By
NO, 0.068 0.0 0.1 2.0 0.0 02 Date:
NOx 2.943 0.0 2.9 413.0 400.0 16 .
Calibration Check ( After adjust)
Zero pan H P
GAS |Reading Value | Expected Valus Drift Reading Value | Expected Value @ n ee i S )
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
Eg g i‘gg g‘g 8’3 42400 42000 g’i’ Neadiss Supply instrument Co..itd.
2 . .
NOx 0.589 0.0 0.6 407.0 400.0 0.9
Single Point Calibration Chart |
5 78
<
2
8
K
| 2
SUTDIR I 11BN
— Susasduwignéios i Co.Ltd. fimmsthuaIuquamnn
Enveab Co.Ltd. §9ANHBAIUANATNIN s it minou 730 2porovsl of Needs Suppy ksturent Co LG
7h5 repeet shol naT b 1aproduced ecepT Infuliwithout fhe wirtan spproval of Neediss Supply Instrument Co.Lto

AANWIN 3-23 1N 15/42
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NOXx Analyzer Verification Test Report | NOx Analyzer Verification Test Report
Calibration Report No.: ES-N6708002 Page:1/1 Cafibration Report No.; ES-NG709002 Page:1/1
Calibrated Date: 1-Sep-24 Calibrated Date: 1-Sep-24
’ a] )
om0 onsite PM Onsite
Instruments Information [Analyzer Signal Values
Analyzer Type: NO/NO2/NOX Analyzer Manufacturer Environnement SA. France Date [ 1Sep24  [Time | 1414 I T
Model: AC32e S/N: ENOESAC32E2399 [Power Supplies
Option -13.52 mv +5 V Sensor 499 v
+3.3V 33 v +24 V 23.96 v
Calibration Sy +12 V. 11.88 v +5 v 4.99 v
Calibrator Unit Standard Gas 4V 39743 mv 1+ 2av 24 A
Ditutor Model ESA MGG 101 NOx Gonc 46,50 PPM 03 8274 mA
SIN: 792 NO Conc 46.50 PPM Opticai Bench
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM Dark PM sig. 00 mv PM NO sig 84.28 mv
SIN: 64 CO Conc 4507 PPM PM Nox sig. 107.0 mV. PM Ny sig. 86.71 mV
Expire Date: Mar 312026 __EB0160267 Sample
= N - = IChamber T X Internal Temp.
Environment: Temperature__26.0 "C Humidity:__70_%RH Chamber
’ . . Fle
Calibration Check ( Before adjust ) o
Zero Span
GAS [Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% cali
NO T450 0.0 15 2150 2000 T8 alibrate By,
NO, 0.426 0.0 04 20 0.0 0.2 .
NOx 1.876 0.0 19 417.0 400.0 2.1 Date: 1-Sep-24 : 1-Sep-24
Calibration Check ( After adjust)
Zero Span :
GAS [Reading Value | Expected Value Drift i Expected Value ne@ BSS
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 2.580 00 03 4023 400 E] Neediss Sugaly instrument Co..Ltd.
NO, 0.140 0.0 0.1 15 0.0 02 :
NOx 1.000 0.0 1.0 404.0 400.0 0.5

Single Point Calibration Chart

Analyzer Reading (NO)

= IR SU5098 1 wInNa s
Envilab Co.Ltd.  gimnisthgaiuquamnin

T FTsdumIgnaey
famn1sdsaruauamnIn

e rapradiuce @ cepT L wiThous v Larirtar ppraval of e

This report sholl not be rapraduced 8 cept infulwithiout e written approval of Neediss Supply Instument Co Ltd,

heed's ;rfr‘.’:?\ ":l'vwvw w ,ﬁ. ‘»/vngiﬂ.u‘v Sl

Nneedgiss

s Ramisin M ¢ K
NOXx Analyzer Verification Test Report | L NOx Analyzer Verification Test Report
Calibrati : AP-N6709003
Calibration Report No.; AP-N6709003 Page:1/1 bration Report No.: Page:it
Calibrated Date: 1-Sep-24 Calibrated Date: 1-Sep-24
alibrated Date: 1-Sep- -
O ) “ pm O onsite
PM Onsite Test Function Value Norminal range Unit Before After Note
Instruments Information Date 1-Sep-24
Ti
Analyzer Type: NO/NOZ/NOX Analyzer Manufacturer API o 10:10,
Model: T200 SIN: ENOAIT20002470 — 1.00_500.00 PPE PP 500 500
Stability (Zero Gas) < 0.2 PPB 0.5 0.2
[Sample Flow 500+/- 50 cc/min 511 532
) N (0zone Flow 60-90 sc/min 80
Calibration System - L2
IPMT Detector -5
Calibrator Unlt Standard Gas o — ud =4 164
= Dilutor Model ESA MGCT01 NO Conc 4468 PPM ~ - i L5 542
SIN: 792 S02 Conc 45.34 PPM JA20.200 conetant v 818 819
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM o Jeso 20 mv E -
SIN: 644 Expire Date: Feb 192024  EB0140762 CELL TEMP 504/- 1 Dreegee 50 50
[BOX TEMP 20-35 Dreegee C 337 32.9
Environment: Temperature__26.0 "C Humidity:__70 _%RH PMT TEMP 7 +1-1 Dreegee C 71
71
1ZS TEMP 50+/- 4 Dreegee C - -
Calibration Check ( Before adjust ) MOLY Temp 315 +1- 5 Dreegee C 3144 3150
Zero Span IRCEL PRES 4-10 contant IN-Hg-A 10 0
GAS [ Reading Value | Expected Value Dt Reading Value | Expected Value SAMP PRES 2030 contant INHg A 750 704
(ppb) (ppb) (pPb) (ppb) (ppb) Drift% [NO Slope 1+-03 0.820 0.801
A 0.0 71 000 B
rz‘& 1 l 0.0 14 32500 0.0 0.4 ke el 0249 0243,
NOX 35 0.0 35 398.0 400.0 0.3 O Offset 1010+ 150 mv 102 153
- . INOX Offset 10 to + 150 mv 20 EY;
Calibration Check ( After zm{/ust ) 5 S —Tr—
ero pan
GAS [Reading Value | Expected Value Drift Reading Value | Expected Value esa Vekie No 0 ppb 2.1 04
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% Nox 0 ppb 35 06
no. | o 00 02 2o 5o 0z N
2 y X
NOx 06 0.0 06 405.0 400.0 06 o 0 peb LT 4050
Single Point Calibration Chart
Calibrate By
ual
Date:

@heedas

Neadiss Supply Instrum

Analyzer Reading (NO)

NO Reference Value (ppb)

o B Fusasdumwignaos
Envilab Co.Ltd. ammsthaaiuguamnin

i
Envilab Co.Lid

ot be rapradiced excer i w

of Nee: Instrument Co Lts

AANWIN 3-23 1N 16/42
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Nneediss

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6709001
Calibrated Date: 1-Sep-24
Pm O onsite

Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/N: ECOAI300E00448
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 4650 - PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
IN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026  EB0160267
e 258 °C Humidity: 72 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 054 05 45.0 442 0.9
After, 0.0 023 02 45.0 452 0.2
{ Single Point Calibration Chart |
| g
3 [——
| = |
3 e A
g
&
Reference (PPM)
[ CO Analyzer Verification Test Report
Calibration Report No.: ES-C6709005
Calibrated Date: 1-Sep-24
@ pm O onsite
Instruments Information Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.France
SIN: ECOESACO12E202

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
IN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__258 °C Humidity:__72 %RH
Calibration Report
Zero Span
Status ["Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) riit’e
Before] 0.0 1589 16 45.0 44.07 1.0
After 0.0 0.501 05 450 45.09 [X]
Single Point Calibration Chart
50
45 < ]
40 |
- oy
& 204 ——gefore | |
o 25
B 20 4
& 154 | B
10 1
5 1
L -’I; 45

Reference (PPM)

y & Susasduwignnay
Envilab Co.Ltd. HimmsthgauauamnIn

Supply Instrument Co L

aporaval of toedk

Nneegiss i

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6709001
Calibrated Date: 1-Sep-24
& pm O onsite

Page:22
Detail Range Unit Before After Note
Date 1-Sep-24
Time 11:00
Range 0.1-1000 PPM PPM 50 50
Stabiity (0.1-2PPB ) ppb 073 111
CO Measure 2500 - 4800 MV. mv 29133 29235
O Reference 2500 - 4800 MV. mv 24443 24214
MR Ratio 12+4-05 1.18 1.21
[Sample Pressure 26 - 30 in-Hg-A in-Hg-A 2091 29
Sample Flow 720 - 880 ce/min ce/min 890 886
sample Temp 44 - 52 deg.C deg.C 503 504
Bench Temp 47 - 49 deg.C deg.C 48 48
Wheel Temp 66 - 70 deg.C deg.C 68.3 68.4
Box Temp 27 - 50 deg.C deg.C 352 351
PHT drive 250 - 4750 mv mv 23234 33536
Slope 0.800 - 1.200 1.051 1112
Offset 005 +-02 0.088 0.088
Gas Test Response
| Zero Gas 0 PPM 0.5 02
o s « o 2 w2 | oxorname
Calibrate
Date: 1-Sep-24 Date: 1-Sep-24
|
|
Neeaiss .z,
[ CO Analyzer Verification Test Report ]

Calibration Report No.: ES-C6709005
Calibrated Date: 1-Sep-24
pM O onsite

Page:2/2

(Analyzer Signal Values
Date ] 1-Sep24  [Time 10:09:00 |
Power Supplies
Option 00 mv +5 V Sensor 5 v
+33V 33 v +24 v 242 v
+12V 118 v +5 v 51 v
424 v 1.4 mv
Optical Bench
IR current ratiao 884.7 mA Pbse current 6182 mv
Optical T. 46.0 deg.C Pose T 242 deg.C
Measure sig. 506.4 mv Refer Sig. 456.4 mv
Min sig 945.0 mv Max Sig 2840 mv
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 Intemal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Flow 59 Ih

Calibrate By

Sirirat Poonlak
Date: 1-Sep-24 Date:

eneediss

Neadiss Suppiy instrument Co..L1d.

Sarawut Keawsrinual
1-Sep-24

fimnarhoaIANANNTH

y Instrument Co Lt

AANWIN 3-23 1N 17/42



Nneediss 1

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6709007
Calibrated Date: 1-Sep-24
PM O onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer

Manufacturer Environnement SA.,France

Model: CO12E S/N: NCOESACO12E356
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.8 _"C Humidity: 71 %RH
Calibration Report
Zero Span
Status ["Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before| 0.0 3.603 36 45.0 46.20 13
After] 0.0 0.067 0.1 450 45.87 10
| Single Point Calibration Chart
|
|
g
& —— Before |
B
H | ==o-=- After
&

| Reference (PPM)

fRamsfthgauguamnn

Strument Co.Lto

Env\ab Co.Ltd.

SO02 Analyzer Verification Test Report |

Calibration Report No.: AP-S6710006
Calibrated Date: 1-Oct-24
@ em O onsite

Instruments Information Page:1/2
‘Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A SIN: ESOAI100E01002
Calibration System
Callbrator Unit Standard Gas
ar T NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__244 _'C Humidity:__57__%RH
Calibration Report
Zero Span
Status Reference—] Reading Drift Reference Reading Drift%
(ppb) (opb) (ppb) (ppb) (ppb) 2
Before| 0.0 1.0 1.0 400.0 394.0 08
After] 0.0 06 06 400.0 404.0 0.5
Single Point Calibration Chart
500 |
400 | ]
: I /”
2
e 300 ¢ Before
2
s
3 200 |
& ,
100
o - -
o Referonce (ppb) - 400
A A
Envilab Co.Ltd. gammsihaaiuauamnn
This report shol not be raproduced except infulwithou? fhe wiitten opprovel of Neadiss Supply Instrument Co, Lt

Nneediss

L

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6709007

Calibrated Date: 1-Sep-24

PM O oOnsite
Page:22
Analyzer Signal Values
Date I 1-Sep-24 [Tlme I 10:09:00 ] |
Power Supplies
Option 00 my +5 V Sensor 5 v
+33V 33 v +24 v 242 v
+12V 1.8 v 5V 51 v
+24 V 1.1 mv
Optical Bench
IR current ratiao 884.7 mA Pbse curent 6182 mv
Optical T, 460 deg.C Pbse T 242 deg.C
Measure sig 506.4 mv Refer Sig. 456.4 mv
Min sig, 945.0 mv Max sig. 2840 mv
Sample
inst. Ratio 1.109 Ratio 1105
Ref. raito 1.109 internal Temp 289 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Fiow 59 Ih
Calibrate By|
Date: 1-Sep-24 Date: 1-Sep-24

Eneediss

Neediss Supply Instrument Co..Ltd

LaAgiw S
Co., Ltd

S02 Analyzer Verification Test Report ]

Calibration Report No.: AP-S6710006

Calibrated Date: 1-Oct-24

G pm O onsite

Page:22
[Test Function Value Norminal range Unit Before After Note
Dato 1-Oct-24
Time 13:45
Rango 50 - 20000 PPB 5000 5000
Stabilty (zoro Gas) <02 PPB 02 01
[Sample Flow 650 (+/- 50) calmin 592.0 5910
[PMT Detostor 0 - 5000 mv 2556 610
[Norm PMT Detector 0 - 5000 my 597 652
Hvps 400-900 constant v 607.0 607.0
DcPs 2500 (+1- 200) mv - 2
RCELL TEMP 50 (+1- 1) Draegeo C 500 500
BOX TEMP 2040 Oreegee G 340 341
PMT TEMP 7 (1) Droogee C 80 80
UV lamp 1000-4900 mv 1981.0 1981.0
Lamp Ratio 30-120 % 826 826
STR. Light (Zero Gas) <100 PPB 615 617
Dark PMT (-50) - (+200) mv 38 36
Dark lamp (-50) - (+200) mv " 65 570
SAMP PRES 20-30 contant IN-Hg-A 203 293
[Eleiic TestOptic Test = ¥
PMT Volts 2000 (+1- 500) mv 1682.0 20440
502 Cone 1000 (+/- 250) PPB 8410 1022.0
502 siopa 1(+-03) 2 1224 1.104
502 Offset < 250 mv 248 80
Sanbasy at Zero <02 PPB 02 02
Batary at Spon < 2 ek @ 400 pts PP 02 02
Gas.
Zoro Gas (0.00 PPB) 0 ppb 10 06
Span Gas (400 PPB ) 400 pob 3940 404.0 4 5% of Range

Calibrate
Keawsrinual
-24

i a9
FFansthuaruguamnn

s rapart shall nat be recrodiced axcep? nfullwiihout the witzan oporoval of Neediss Supply Instrument Co Lta,

AANWIN 3-23 1N 18/42
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sl LY R €100

&y neediss ik,

Hwwane Busagding Gaie
pply Instrurment. Co., Ltd

NOx Analyzer Verification Test Report

) heedlSS .\J“:m Kms‘ A

NOx Analyzer Verification Test Report

==

Calibration Report No.: AP-N6710001 Page:1/11
Calibrated Date: 1-Oct-24
@ pm U onsite
Instruments Information
‘Analyzer Type: NO/NO2/NOX Analyzer Manufacturer AP|
Model: 200E SIN: ENOAI200E00305
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPN
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
IN: 644 Co Conc 4507 PPM
Expire Date: Mar 31.2026 __EB0160267
Environment: Temperature__24.1 'C Humidity: 57 _%RH
Calibration Check ( Before adjust)
Zero Span
GAS [ Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 32 0.0 32 310.0 400.0 12
NO, 14 0.0 14 2,0 0.0 0.2
NOx 46 0.0 46 412.0 400.0 15
Calibration Check ( After adjust)
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 04 0.0 04 4030 400.0 04
NO, 03 0.0 03 2.0 0.0 0.2
NOx 0.7 0.0 0.7 405.0 400.0 0.6
| |
Single Point Calibration Chart [
| 450
| I} 400 |
< 350 |
£ 300 4 |
8 250
5 200
£ 150 |
g 100
50
[
NO Reference Value (ppb)
Envilab Co.Ld.  (iAN13dhuAILAuamemN
This report sl not b raprodused #xcept NFULWIThOU? the wiitfan approval of Neeoiss Suppky Instrument Ca Lt

Needis

it

& Needaiss i

st Fwwir i Auaegaius 4aie
Supply Instrument

I CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710001
Calibrated Date: 1-Oct-24

PM O Onsite
Instruments Information Page:1/2
| Analyzer Type: CO Analyzer Manufacturer API
Model: 300E SIN: ECOAI300E00449
Calibration System
ibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026  EB0160267
T RA=kC Humidity: 64 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading e
(PPM) (PPM) (PPM) (PPM) (PPM) Drift%
Before| 0.0 0.50 05 45.0 435 1.7
After] 0.0 0.14 0.1 45.0 457 08
Single Point Calibration Chart
|
=
| a
Jii=s | —
° |
£ |
H enemetter ||
&

Fuseeduwinneog

Envilab Co.Ltd. HERMIENBAILANATANIN

71 report shll not be reproduced axcept Infulwithout the wirtten spproval of Neediss Supply Instrument Co Lto

Calibration Report No.: AP-N6710001 Page:1/1
Calibrated Date: 1-Oct-24
PM = Onsite
Page:2/2

| Test Fumction Vakes Norminal range Unit Before Afer Note'
Dale 1-Oct-24
Time 1325
Range 0.00 - 500.00 PPB PPB 500.0 500.0
| Biatesty (Zoro Gas) < 0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 co/min 4740 4410
(Ozone Flow 60-90 ccimin 76.0 76.0
PMT Detector 0-5000 mvV 24.5 622
[AZERO -20-150 mvV. 8.6 87.5
HVPS 400-900 constant v 839.0 836.0
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+/- 1 Dreegee C 50.0 50.0
BOX TEMP 20-35 Dreegee C 34.5 305
PMT TEMP 7 +1-1 Dreegee C 7.0 71
1ZS TEMP 50+/- 4 Dreegee C i
MOLY Temp 315 +1- 5 Dreegee C 3i505 8 314.4
RCEL PRES 14-10 contant IN-Hg-A 420 7.90
SAMP PRES 20-30 contant IN-Hg-A 29.9 286
INO Slope 14-03 1.256 1.032
Nox Slope 1+-03 1232 1.048
INO Offset 10 to + 150 mv 450 6.90
INOx Offset 10 to + 150 mv -5.00 -1.50
Span mnd Cal Vahms
| Zero Value NO 0 ppb. 32 04

NOx 0 ppb 46 0.7
Span Value NO 400 ppb. 410.0 403.0

NOx 400 ppb 4120 405.0

Calibrate By
Datel
FusasdwIgnase
Envilab Co fimn13fg@ILaNATNIN
This raport shell ot be repriduced except nfulwithot the witn onproval of Newdiss Supply Instrument Co Ltc

¥ Hwwane Suaaguiui 44
pply Instrurment. Co

CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710001
Calibrated Date: 1-Oct-24

PM O Onsite

Detail Range Unt Before After
Date 1-Oct-24
Time 11:00
Range 0.1-1000 PPM PPM 50 50
Stability (0.1-2PPB ) ppb 073 111
CO Measure 2500 - 4800 MV mv 29133 29235
CO Reference 2500 - 4800 MV. mv 24443 24214
MR Ratio 12+-05 118 121
|Sample Pressure 26 - 30 in-Hg-A in-Hg-A 291 29
Sample Flow 720 - 880 ce/min cc/min 890 886
Sample Temp 44 - 52 deg.C deg.C 503 504
Bench Temp 47 - 49 deg.C deg.C 48 48
Wheel Temp 66 - 70 deg.C degC 683 68.4
Box Temp 27 - 50 deg.C deg.C 352 351
PHT drive 250 - 4750 mv. mv 33234 3353.6
Slope 0.800 - 1.200 1.051 1112
Offset 0.05 +- 0.2 0.088 0.088
| Gas Tast Response.
Zero Gas L} PPM s LA}
Span Gas 45 PPM 435 457 + 5% of Range

Calibra

te By

1-Oct-24

e needi

Neediss Supply Instrum

FusasduwInNeDg

Bl N | )
Envilab Co.ltd.  gaan13doauangmnIm
e Co Ltd '

o 1t be smprocksced xcept infulwiihout fhe wirtren opproval of Neediss Supply InStrumer
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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. 168/24
Page : 1 of 6

Object T m‘%qﬁammm’ﬂqwﬁnﬁwm

Manufacturer DYACON

Type Data Logger MS-100

Serial No. : 130148 ID No. 3 EWSDCMS1200148

Customer ENVILAB Co. Ltd.

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 FC014 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

STANDARD
Calibrated by :
Mr. Watcharag]

Mechanical Enginecr

Ayassawipnaag
amstheauauqmnin

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. 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 1008.5 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 0.59
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 1016.8 043
1015.64 1015.1 0.54
1015.23 1014.8 043
1012.87 10123 057
1013.63 1013.1 0.53

Mechanical Engineer Mefeorological Instruments Bure
y T

S

I Susasdrmgnaias

e ¥ .. o
Envilab Co.Ltd.  gianshamuquamnin

THAT 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-1F  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 Velocity Correction

misec iches 20 | ectestiz0 | misec misec misec

1.00 % - - 1.0 0.00

3.02 - - - 29 0.12

5.00 - - - 5.0 0.00

7.04 - - - 6.9 0.14

9.02 " - e 9.0 0.02

11.01 ¥ - - 11.0 0.01

13.01 - . - 13.0 0.01

15.01 - - - 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
90 920
180 182

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

FuTBaA M NADY
Envilab Ca gammsthyauanamnn

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
e e e
456 457 01
301 302 0.1
154 163 0.1

Calibrated by|

Mr. Watcharapol Subwat Buredu

i)

Mechanical Engineer

FusasduwIgnane
gaansihaauama

MANWIN 3-23 1N 20/42



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
%RH. %RH. % RH.

852 87.8 26

624 65.2 28

4“5 434 16

Calibrated by :

Mr. Watcharapol Subwat Metearolegical Instruments Bareay

Mechanical Engincer

f Susasdwgnaag
Misthsauguamnin

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

Object : m‘?‘mﬁ@mi'xﬁmqniﬂuﬁwm

Manufacturer : DYACON

Type Datalogger  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 FC014 Serial No. 8310119 : 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

Mechanical Engincer

Date of Issue 6 April, 2024 Certification No. 168/24
Page: 60f6

Tufuses

o o 4 o . 4 o {
widentuiivesuseadr inseaiany GWe Davis Instruments 1LY TIPPING
BUCKET Product No. #7852 Mfg. Code. EWSDCMS1200148 vmisaouiiousuudiandy
uvuUAIAI GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

o 4
71082 wazansmi WF1R TdgndesmuseaziBuaveunseile (0.2 mm./TIP)

Ty

(wiwTyina nindand)

Fennsgnngms

§ SusavauInNaDy
gansdheaivauamnin

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-1F  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
misec enes 620 | insnes 20 | misec misec misec
1.00 - - - 1.0 0.00
3.02 * - = 29 0.12
5.00 - - - 5.0 0.00
7.04 . . - 7.0 0.04
9.02 o 2 - 9.0 0.02
11.01 - s . 11.0 0.01
13.01 - . - 129 0.11
15.01 - - - 15.0 0.01
17.02 . . - 17.0 0.02
20.02 - - - 200 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 91
180 180

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engincer g Z _
y 1.

e IS " 3
Envilab Co..Ltd. an13EBAILANAININ

AMANWIN 3-23 1N 21/42




THAI METEOROLOGICAL DFPARTMENT

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 0.49
1009.45 1009.0 0.45
1010.10 1008.6 0.50
1010.94 1010.5 0.44
1011.46 1011.0 0.46
1011.84 10115 0.34
1012.06 10116 0.46
1013.04 10126 0.44
1013.18 10127 0.48
1012.89 10124 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 1016.5 0.46
1016.23 1015.7 0.53
1015.64 10152 0.44
1016.23 1014.7 053
1012.87 1012.3 0.57
1013.63 10131 0.53

Calibrated by :

Mr. Watchal

Mechanical Engineer Meéleorglagical Instruments Bitreau

gn

g 2
Co.ltd. gammsthsaiugugninn

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 : 5 of 6

Standard Relative Humidity Sensor Reading
Hurnidity Reading Correction
% RH. % RH. % RH.

85.2 825 27

62.4 60.2 22

M5 404 14

Calibrated byl

Mr. Watcharapol Subwat Metehrolagical Instruments Bureau

Mechanical Engincer A /o)

Susasduwignass
Emvilab Co.Ltd. giamsdheaivauammn

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. 170/24

6 April, 2024 Serial No. 6275 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
456 Tﬁ& — 0.0
30.1 30.1 0.0
15.4 1565 -0.1

Mechanical Engineer \

viab Co.Ltd.  gimnmisthaaiunagunin

Date of Issue 6 April, 2024 Certification No. 170/24
Page: 60f6

lu¥uses

wmidentiuiivefusesin nsesTaru te Davis Instruments 1Y TIPPING
BUCKET Product No. #7852 Mfg. Code. EWSDCMS1200150 ¥hmsaouifisusuudaiaru
uuwifIA23 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.
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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

Dateof Issue 24 October, 2024 Certification No. 361/24
Page : 1 of 6

Object xn%aﬁamewa“mqnnau"‘:wm

Manufacturer DYACON

Type s Data Logger MS-100

Serial No. 130152 ID No. NWSDCMS1200152

Customer  : Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.
Calibration Condition : Temperature 25.1 ©C  Barometric Pressure 1009.9 hPa
NATIONAL STANDARD WIND TUNNEL  :Micromanometer Theodor Friedrichs FCO14 Serial.8310118
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Mode! DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
: Theodor Friedrichs : Dry No.8390/94 Wet No. 8389/94

STANDARD THERMOMETER

: Thermoschneider No.918802

Calibrated by -
Mr. Watcharapol

Mechanical Engineer

£S5, FusasaiuIgnaas
Envilab Co.Ltd. g¥amsfuaiuanannin

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. 6277 Certification No. 361/24
24 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.12 1009.95 0.17
1010.35 1010.12 0.23
1010.56 1010.35 021
1010.85 1010.64 021
1011.05 1010.86 0.19
1011.46 1011.22 0.24
1011.82 1011.54 0.28
1011.95 1011.68 0.27
1012.15 1011.98 0.17
1012.54 101231 0.23
1012.81 1012.56 0.25
1010.25 1010.02 0.23
1010.14 1009.86 0.28
1009.95 1009.73 0.22
1009.84 1009.65 0.19
1009.45 1009.15 0.30
1009.32 1009.10 0.22
1009.11 1008.86 0.25
1009.56 1009.12 0.44
1009.86 1009.65 0.21

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. 361/24

24 October, 2024 Serial No. 1226 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
misec (R e misec m/sec
1.00 = - - 0.7 030
3.02 - - . 29 0.12
5.00 - - - 50 0.00
7.04 . - . 7.0 0.04
9.02 . - * 9.0 0.02
11.01 - - - 110 0.01
13.01 - . - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 ¥ - - 17.1 -0.08
20.02 * - = 200 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 91
180 182

Calibrated by :

Mr. Watcteesp

Mechanical Engineer

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. 361/24

24 October, 2024 Serial No. 6277 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
c ‘c ‘c
456 45.7 -0.1
30.2 302 0.0
15.1 16.1 0.0

Calibrated by :

Mechanical Engineer

W 1
gannistheaiuauaunin
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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. 361/24
24 October, 2024 Serial No. 6277 Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
%RH. %RH. %R.H.

925 895 30

65.4 643 1.1

452 448 04

Calibrated by

Mechanical Engineer

RANTIANEAIANANN

al
ey

i %y
Envilab Co. Lt

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 24 October, 2024 Certification No. 360/24
Page : 1 of 6
Object : witasilonsaadngaiieniingn
Manufacturer DYACON
Type Datalogger ~ CM-1
Serial No. 130129 ID No. s NWSDCMS1200129
Customer Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 ©C  Barometric Pressure 1009.5 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
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.918802

STANDASS

AN eAIuANA NN

j
11

Date of Issue 24 October, 2024

luFuses

Certification No. 361/24

Page:

o o & o ' A o 4
wmisdentiviiveiusesd nseaiaru BWe Davis Instruments 11 TIPPING

BUCKET Product No, 7342.026 Code No. NWSDCMS1200152 yhmsaeuiisuiuuinta

dutuuidInae GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 uagamnsmi U114 iigndesnwswaziBeaveuniesiie (0.2 mm/TIP)

(wwirswa nimdSand)

Arnsdngyms

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model NWSDCMS1200129 Certification No. 360/24
24 October, 2024 Serial No. 1198 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
misec inches 120 | inches 20 | mUsec misec misec
1.00 = - - 1.0 0.00
3.02 . - . 29 0.12
5.00 - : - 50 0.00
7.04 = - - 69 0.14
9.02 = - - 9.0 0.02
11.01 - - - 110 0.01
13.01 * . - 13.0 0.01
15.01 - - 150 0.01
17.02 o - . 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 92
180 181

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

Envilab Co.Ltd.

AARWIN

AN3EBAIANA DN
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Calibrated by :

Mr. Watcl

Mechanical Engineer

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. 6235 Certification No. 360/24
24 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.12 1009.81 031
1010.35 1010.08 0.27
1010.56 1010.26 0.30
1010.85 1010.48 037
1011.05 1010.72 0.33
1011.46 1011.12 0.34
1011.82 1011.56 0.26
1011.95 1011.64 031
1012.15 1011.83 0.32
1012.54 1012.26 028
1012.81 101262 029
1010.25 1009.88 037
1010.14 1009.81 033
1009.95 1009.63 0.32
1009.84 1009.45 0.39
1009.45 1009.12 033
1009.32 1009.12 0.20
1009.11 1008.92 0.19
1009.56 1009.23 033
1009.86 1009.56 0.30

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. 360/24

24 October, 2024

Serial No. 6235

Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Correction

% RH. % R.H. % RH.
925 81.2 13
654 648 06
45.2 448 04

Mechanical Engineer

M %‘Uiﬂﬂa'l!“?ﬂnﬂ'ﬂﬂ
Envilab Co.Ltd. gEmnsthuamuaugmnin

Coltd. giamsdhearuququnin

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. 360/24

24 October, 2024 Serial No. 6235 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
c e c
456 456 0.0
02 303 0.1
15.1 151 0.0

Calibrated by

Mr. Watcharapol Subwat

Mechanical Engineer

Susasdunwgnasy
gannsdheaiuquamnin

Date of Issue 24 October, 2024 Certification No. 360/24

Page: 60f6
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| I
| A9TISTR NSC-TISLTIS 17025
ATISTR = - CAUIBRATION 0037
T ———— = - = e crr — THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0391 MTC No. EEL. BP.  30/0467

Request No. 21-67/0391 MTC No. EEL. BP, 30/0467

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
a idi o

CALIBRATION CERTIFICATE | factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz

Submitted by : Envilab Co.,Ltd. Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH. |
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160. 1. Sound Pressure Level
|
Calibrated at : Electrical and Elcctronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
) ) Standard Microphone | Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Type Level (dB) (dB) (dB) TEC60942:2003 Class |
Instrument Calibrated : Ambient Environment ,
1/2 inch Bruel&Kjacr 4180 93.72 -0.28 +0.10 +0.40 dB k
Description : Sound Level Calibrator Temperature 1(23+3)°C
| 2. Frequency |
Manufacturer : Bruel & Kjaer Relative Humidity : (50 + 15) % ] {
Model 14230 Ambicnt Pressure ~: (101.325 + 1.500) kPa | Standard Microphone Measured Frequency | Deviated value | Uncertainty Tolerance limit |
Serial No. :1351075 | Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037. | 1/2 inch Bruel&Kjaer 4180 994.9 5.1 £15 +1.0%

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484, 3. Total Distortion

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

|
|
|
| Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
4. Digital Multimeter Agilent 34401A S/N MY44005560. |
| Type (%) (%) 1EC60942:2003 Class 1
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001. i = 3 |
| 1/2 inch Bruel&Kjaer 4180 125 +0.50 +3.0%
6. Audio Analyzer Keithley 2015-P S/N4106495. i
uclo Andlyzer Reithley i Note : 1.No adjustment.
7. Condenser Microphone B&K 4130 S/N 288971. | 2. The calibrator pressure correction wes not included.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound | 3. The microphone volume correction was not included. i
calibrator under test shall be measured by standard microphone using an insert voltage technique. =| Calibrated by : Approved by
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards ¥ . i
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of ! (Mr.Weerachai
Metrology (Thailand). | '3
{ '3 aof H 1
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the Electrical and Electronic Standards Laboratory Il
measured values only. | Date of Calibration : 10 Apr. 2024 Industrial Metrology and Testing Service Centre
Date of Receipt : 9 Apr. 2024 | Date of Issue 11 Apr. 2024 £ Ref : 2011267040901374001
Date of Calibration : 10 Apr. 2024 1/2 A } End of Cerlificate 2/2 3
— — - The results relate only to the items tested/calibrated or value assigned, 1 E

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

Advertising the Report/Certificate and publicity of the resuts except in full are prohibited unless written permission is obtained from the governor of TISTR. t —_— ]
p ! FMBLMTC.002 Rev.5
M.BLMTC.002 Rev.5
aielll | Head Office Office/Laboratory Office

Head Office Office/Laboratory Office { 35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Sars Bkt Phahonyothin Road, Ladyao, Chatuchak, i
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomal, Amphoe Muang Samuit ahonyothin Road, Ladyao, Chatuchak, | Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand 10900, Thailand
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand ] el (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 3 I
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672:80 ext. 115, 116 [ Fax. (66) 0 2577 9009 (66) 08 3219 9440
Fax. (66) 0 2577 9009 (66) 08 3219 9440 E-mail : mtc@listr.or.th Website : www.tistr.or.th

E-mail : mtc@tistrorth Website : www.listr.or.th

Envilab Co. Ltd.

L L ToN _-'d' -.‘ ’
4 ! : Calibratech Co.,Ltd. NGC-REI-B1T028
- 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 0} , calibratech .cal@hotmail.

Certificate of Calibration

Verification Test Report

Certificate No. : 67-420034-1 Page : 10f2
Report No.: 0P01-6710001 Submitted by : Envilab Co., Ltd.
Calibrated Date: 1-Oct-2024 540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160
PM [ onsite UTM Equipment : pH Meter with clectrode
Site: Neediss Supply Instrument PpH meter
Manufacturer :  Horiba Model : F-74BW-G

Equipment: Smoke Opacity

Range : N/A Resolution

Manufacturer: Wager
Model: 8500
Serial or ID No. EOPWA850015944

Environment: Temperature__21.1_"C Humidity: 44 _%RH i : On site calibration was carried out at the Laboratory, Envilab Co., Ltd
Reference Standard: Netural Density Verfication Fitter Standard Ambient Temperature : (220 t023.0)°C
Relative Humidity — :  (50t055) %
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
Result of Calibration and using certified reference material (CRM)

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

Reference Standard Instrument reading Error. Result 1. Multiproduct Calibrator
(% Opacity) (% Opacity) (% Opacity) (dB) DN Cert. N Due D: Traceability
1D No. rt. No. ue Date raceabili
0.00 0.00 0.00 PASS 400005 SG-E-00307/66 23 Aug 2025 National Institutc of Metrology Thailand (NIMT)
31.50 30.61 0.89 PASS 2. Standard Buffer Solution
oH Cert.No,  LotNo,  Exp.Date Traceability
’.ﬂ'&:" ?.,\ m.\ [’4 f/’ 4.008 61293328 944535 27 Nov 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
. s ™ . s /
- ey -3 oy el T | L A — 6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
e b l‘g » T ‘Supachai Anankijyingyong
Neetiss G, ™ 9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Accred .
SUBIY steyem. Date 1-0ct-24
YmeRt o, g
Approve By: " akeaily
Laksab lerdwilasanon
Date: 1-Oct-24

s report shall non b reproduced exeept infullwithout the wiitten approval of Necdiss ey

w.neediss.com This cerificate may ot be reproduced other than in full except with i r ﬁ.mﬁ‘m
5 Fusasduunanaas Enviab Co.lid._ iamiadhunauauanunn
. » i P13
Envilab Co.Ltd. u s R
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CAE

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 0f2

Result of Calibration :

UUC Condition As-Received :  Good

Funetion : 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) (mV) (xmV)
177.4800 4 3998 | 1775 0.0 0.12
47,10 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) (+pH)
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 0014

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%

o0o -

= o v
3 wIgnaag

e W Suv0sdhing

Eveab Colid.  siiamadhomiususn

Certificate No.: C17240307 Page: 20f3

Standard Installation Locations
Volume (Calibration Zone)= 58 (Liters)

Inside chamber: W= 38 (cm) D= 32 (cm) H= 114 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (cm) d=5 (cm) h= 10 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h= 10 (cm)

#9: Geometric center of the chamber

Position of Std [ ]ee]w]m]mw][w[w]n]

Channel of Logger | 201 I 202 I 203 | 204 I 205 | 206 | 207 | 208 ! 200 I

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.
Measured Uniformiiy. The maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time or at close observation time as

possible to determine the pattern or with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabillty: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Varlatior:. The difference of maximum and minimum lion time.

u3dn Brwtiwn $iria (SCIMET CO., LTD.)
1194 Soi 57, Bangchak, , Bangkok 10260 Thalland
Email: scimet2022@gmail.com, Tek 02 460 9239

<. .. 7
s B S0 709F NGO iy 200
Envilab Co.Ltd. gan1séheaiuqaamnIn

SCIMET Co., Ltd.
IM ['I 1194 Soi Wachirathamsathit 57, Bangchak,

Phrakhanong, Bangkok 10260 Thailand s s

Email:scimet2022@gmail.com, Tel: 02 460 9239 CALIBRATION 0454

https://www.scimet.co.th

Certificate No. C17240307

Calibration Certificate

Equipment: Cooled Incubator
Model: BIC-140 Job No.: KSMT2402653
Serial No.(or ID): 100613-1 ( ELABBODC140NO1 ) Received Date: 27 September 2024
Manufacturer: M-LAB Issued Date: 30 September 2024
Condition: In Condition Page: 10of 3
Ventilation Valve: None Shelves(pc.): 5

Customer

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

Calibration Place
Envilab Co., Ltd. (B300 CH1 ROOM )
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Date
This certficate s issued the unlts of
27 September 2024 measurement  according  to  the
International - System of Units (SI). It
provides traceabillty of measurement to

Environment Condition Intemnational or national standard or other
recognized national standard
Temperature:  20.8 °C + 10 °C laboratories.

The measurement uncertainty stated

Is the expanded uncertainty which is
obtained from the standard uncertainty
multiplied by the coverage factor (k=2) to
The Method used provide a level of confidence of
g approximately 95%. It is determined in
In-house method, WI17, based on TLAS-G20 accordance with the Guide to Expression

of Uncertainty In Measurement (GUM).

Humidity: 548 %RH + 26 %RH

These results may be aflected by

Traceabliity deviations from specified condiions. The

This certificate is traceable to the S| Units maintained by ;‘W"s relate only to the iems tested,

National Institute of Metrology (NIMT), Thailand through e oot axcopt ot it
SCIMET Co.,Ltd.Certificate No. C23240083 approval of SCIMET Co., Ltd.

(Mongkolwat Hasanon) (Mr. Thalemgkeat Poungngam)

Person in charge

giamadhsaiuauannin

>ﬁﬁlll

Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

Certificate No.: C17240307 Page: 30f 3

oy T:”'::::‘;r}e Correction Uncertainty
() c) (°C)
# 19.54 -0.46 0.38
#2 19.49 -0.51 0.39
#3 19.87 0.3 0.39
# 20.04 0.04 0.37
#5 20.36 0.36 0.36
# 20.21 021 0.37
#7 20.10 0.10 0.36
#8 20.19 0.19 0.37
#9 20.48 048 0.35
Temperature Distribution
Desired | Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
co | co co) [ #t | w w3 ma | w5 w6 | w7 ||| o
200 200 200 |[19.54 ] 1&45] 19.87 [20.04 ] 2036 | 20.21 Izo.m |2o.19] 20.48 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (*C)
200 1.07 0.18 1.26
Note: * Maximum uncertainty of the each position
The End of Certificate

~ s FusBdauwIRNaDY
u3dn vrwtwn $iia (SCIMET CO., LTD) Enviiab Co.Lid &3 A -
194 Sol 57, Bangchak, . Bangkok 10260 Thailand - ‘J AT 1"““’“‘1”“!“‘”1“
Email scimet2022@gmailcom, Tel: 02 460 9239 FC17-02: 30 MAY 2028
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SGIMET

Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on
the measurement results of corresponding calibration certificate:

Refer to Certificate No.:  C17240307 Page: 1 of 1

The correction of indication during calibration are under given and
environmental conditions and the expanded inty (coverage
probability 85%) within the specification. The given already includes other
all effects by according to the standard method, TLAS-G20. Therefore, those parameters have not
Tolerance and Decision rul

of th ity of the device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decislonrule: [J Choice A Binary Simple Pl Rule (w = 0), Sp: <50% PFA.

[@ Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Spacific Risk <
2.5% PFA and Condition Pass or Condltion Fail Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary muttiple of r to have applied as
guard band (w=rU).

; PFA: Probabllity of False Accept

Authorized signatory
Without adjustment
Desired Temperature : 20.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

Tolerances: 1.0°C

Locations |  Measured °°'{fl’j‘é°" o | Guardband W) |  Tolerance Conformity
(°C) (°C) (£°C) (£°C)

# 19.54 046 0.38 10 Pass
[ 19.49 051 0.30 10 Pass
[ 19.87 013 0.30 10 Pass
" 20,04 0.04 0.37 10 Pass
#5 2036 0.36 0.36 10 Pass
o 20.21 0.21 0.37 10 Pass
[3 20.10 0.10 0.36 10 Pass
#8 20.19 0.19 037 1.0 D
# 2048 0.48 0.35 10

Correction of UUC.* = Measured Temperature - Desired Temperature
‘The validity of the statements of conformity cannot be guaranteed for different places of use, envird

The End of Statements of C:

u3dn srediun $ida (SCIMET €O, LTD)
1194 Sol 57, Bangchak, , Bangkok 10260 Thalland
Email: scimet2022@gmail com, Tel: 02 460 9239

8 Susesdnwigneias
fiansihuaiuguaunn
FC17-02: 30 MAY 2023

Envilab Co..Ltd.

SGIMET

Tunsredaudnmintasaiuquaamnf

waufilinu: KSMT2402653
arilawniasila: Cooled Incubator éu: BIC-140

weauAIas: 100613-1 ( ELABBODC140NO1)

n579da (3u) A5I9dBY (V)
27 Sep 2024 swmsnsiada 27 Sep 2024 U
Und | Litnd dnd | hind
General
[} [m] 1. @wlW =] o
[m] [} 2. mavinu Main Switch = [m]
[m] [m] 3. msvinu Selector Key 7] =)
= o 4. nsudaewa Display =] =]
=] [m] 5. msinm Waau = (m]
[m] a 6. dn Lever of Ventilation valve =) =] =
= a 7. dnw Lever door open / close = [m}
= [m] 8.  &nw Door seal =7] =]
[m] a 9. nsvinusassaiy Safety ] a
=] a 10, meinueassaimdu = (=]
[m} [m} 11, mevinussssuwinaamdu [m] [m} -
(=] [m] 12, Anwiadas 7] O 5
= ] 13, dnmavenon o doudidiadas = [m] 3

FauuAly :

Mr. Mongkolwat Hasanon

Service Engineer

a9
AN
FI17-00: 08 MAR 2023

u3dn setiun $ifa (SCIMET €O, LTD.)
1194 Soi 57. Bangchak, ). Bangkok 10260 Thalland
Email: scimet2022@gmail.com, Tel: 02 460 9239

o

ood
Envilab Co. Ltd

Corr_| ion & Max_ v y
Job_No. KSMT2402653

Correction (°C) Without adjustment

30
25
20
15 !
10 1
05
0.0 1
05
-10
15
-2
25
-30l—
0.0 50 10.0 15.0 200 250
x # X w wa uuceo)
L . # - #6
. # A #8 . #9
- Uncer(s) - Uneer() - Lower Acceptance limit
«eeeme-- Upper Acceptance limit —=— Lower Specification —=— Upper Specification
Temperature Distribution @ 20.0°C
StdCO) Job_No. KSMT2402653
230 Witheut ad justment
225
220
215 1
210
20.5 —— —— ——
— ——
200 1= = = —
L —
19.0
185
180
175
75 Time (Interval= 15 sec)
20 40 60 80 100 120 140
#2 #3
#5 ———
—#8 —

~— Lower Specification

ower Acceptance limit Upper Acceptance limit

Upper Specification

Envilab Co.Ltd. " geamsdgaisauamnn

SCIMET Co., Ltd.

1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Email:scimet2022@gmait.com, Tel:095-552-4939

>—ST§I7|0|H

Certificate No. C27240001

Calibration Certificate

Equipment: DO METER
Model: HI9147 Job No.: KSMT2400445
Serial No.(or ID): HO00007030 Received Date: 04 March 2024
Manufacturer: HANNA Issued Date: 14 March 2024
Condition: In Condition Page: 1of 2
Customer

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

Calibration Place
Environment Laboratory, SCIMET Co., Ltd.
1194 Soi Wachirathamsathit 57, Bangchak, Prakhanong, Bangkok 10260 Thailand
This certiicate is issued the units of

measurement according to the Intemational
System of Units (SI). It provides traceabilty

Calibration Date
14 March 2024

of measurement to international or national
standard or other recognized national
standard laboratories.

The measurement uncertainty stated is
the expanded uncertainty which is obtained
from the standard uncertainty multiplied by
the coverage factor (k=2) to provide a level
of confidence of approximately 95%. It is
determined in accordance with the Guide to
Expression of Uncertainty in Measurement
(GUM),

These results may be affected by
deviations from specified conditions. The
results relate only to the items  tested,
calibrated or sampled. The report shall not be
raproduced except in full without approval of
SCIMET Co,, Ltd

Environment Condition
Temperature: 23 °C ES 2 °C
Humidity: 50 %RH % 15 %RH

The Method used
In-house method, WI27 , By comparison with certified
dissloved oxygen solution standard

Traceability
This is certificate is traceable to S| Units , Sample test and
temperature test are assured through HANNA instruments
company certificare No. 29E31, through Quality Reborn
Co. LTD certificare No.QR23-1169

FUTBIAUWIYNABY
Envilab Co.Ltd, #mmsflpaiugaan,

AARNUIN 3-23 U1 2

/a2



SGIMET SCIMET

Certificate No.: C27240001 Page: 20f2
Pl
Tuasrasausniwia’ia Do Meter
Calibration Results:

Electrode Serial No. KC3N05VIR
. tauiTuanu: KSMT2400445

Model : H176409
Brand : HANNA uawnasfla: DO METER fu: HI9147 winataetas; H00007030
anaday (3u) aadau (d)
Electrode Test 14 Mar 2024 nunsanada 14 Mar 2024 WU
ic pressure while 755.54 mmHg Uné | hidlné Und | Lidnd
T while calil (£0.2°C) 250 °C
The Oxygen Solubility was calculated from the ambient conditions. 8.21 + 003 mglL [m] 1. enuauysalidas [m]
The Oxygen Solubility reading from the DO METER 823 mglL =] 2. anuavaie ( dasldsad, mulu-uanieadas) o
[u] 3. @iy te —fla taay (On-Off Swicth) O
Sample Test [m] 4. iluna (Keypad) =]
[m] 5. wihaa (Display, Screen Contrast) [m]
[m] 6. &idnnsa ( Electrode and Connection Cable ) (=] a
Standard Unit Under Calibration Correction Coverage Factor Uncertainty of = TR =
Oxygen Solution Reading (k) Measurement ( £ )
0.00 mglL 000  mglL 0.000 molL 2,00 0413 malL =] 8. uhumafiuininse o
[m] 9. 1¥uBi&ninsa (Stand) @ o
danunh
Temperature Electrode
Dimension of Probe;
Length : 140 mn.
Diameter : 21 mn.
Immersion Depth 80 mn. Mr.Dumrong Boonsopon
Service Engineer
STD. Reading UUC. Reading Correction of UUC | Coverage Factor Uncertainty of
(°C) (°C) (°C) (k) Measurement (+°C)
25.01 250 0.01 2.00 015

The End of Certificate

usSdn vwdwn $iia (SCIMET CO,, LTD.)
1194 Sor Wach . Bangkok 10260 Thailand

usdn Bwdn Jiia (SCIMET CO., LTD.)
!l chak
Email: scimet2022@gmail com, Tel: 095 552 4939

194 Soi 57, Bangchak, . Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel: 095 552 4939

GRSV

Envilab Co, Ltd. s_?ﬁ'nnwn'humuqunnmm

CAL CAL

Calibratech Co.,Ltd. Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood; Pakkred, Nonthaburi 11120 7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Noothaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. calibratech. il. Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech..cal@yahc libratech _cal@h il
Certificate of Calibration Certificate of Calibration
Certificate No. :  67-400312-1 Page : 2 0f 2
Certificate No. : 67-400312-1 Page : 10f2
Result of Calibration :  Without Adjustment
Submitted by : Envilab Co., Ltd. Function : Temperature measurement
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160
QEEEE
Manufacturer :  Hanna Model : HI839800 O @ @
"
Range :  N/A °c Resolution : 0.1 °C
Serial No. : 06480040101 IDNo.: ELABHI83980001 @ @ @ @ @
Eavironment : Ambient Temperature : (23 £2)  °C @ @ @ @
Relative Humidity ;o (50 £ 15) % @ @ @ @ @
Date of Received : 30 May 2024
Date of Calibration : 04 June 2024 Controler
Date of Issue : 04 June 2024 Test | UUC | UUC
P Settis Readi Standard Reading at Position ( * C)
Calibrated by : Chortip Samchusri oint | Setting [ Reading
cojeolcol v T2 s T« s[e] 78] 9w
Calibration Method :  This instrument was calibrated by In-house method direct measurement with

150.0 | 150.0 | 150.0 | 148.9

109.1 | 1494 | 1484 | 1483 | 14gs | 108 | rass | 1489 | 1495

The temperature scale used was based on ITS-90
Test | UuC | uuC

Reference Standard Instruments : poin | Seting | Resding Standard Reading at Posiion (* C)
dard Digit i
Standard Digital Thermometer with TC Type T probe coleolco[ T a s [w]s]s]n w5 ] »
IDNo Cert. No Due Date Traceability :
: . A 1500 | 1500 | 1500 | 1492 I 1503 | 1497 | 1498 | 1482 | 1494 | 148.7 | 148 | 1517 | 1496
400046 & 400023  67-400198-1 01 Oct 2024 National Institute of Metrology Thailand (NIMT) -
- Teslt uuc uuc
i Point | Setting | Reading Standard Reading at Position (* C) Uncertainty -
coleojeol a2 u] s (+°0)
150.0 150.0 150.0 148.8 | 149.3 I 149.2 | 143.71 1493 0.78

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 -

The Uncertainties are for a confidence probability of approximately 95

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

: S
Emvilab Coltd,  d¥ammfhusounugmnin

"X

A1ANLIN 3-23 W1 29/42




CAL CAL

Calibratech Co.,Ltd. NEO-TIEL- 1817035
i 7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
d 7 N . he 3Rd., B: ood, Pakkred, Nonthaburi 11120 (CALIBRATION 0030 ;
JHOH7 boo e L Speae e == gy ‘Tel.(02) 964-6211 Fax.(02) 9645155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. libratech _cal@he il.
Certificate of Calibration Certificate of Calibration

Certificate No. : 67-400166-2 Page : 10f2 Certificate No. :67-400166-2 Page : 20f2
Submitted by : Envilab Co., Ltd Result of Calibration : Without Adjustment

540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160 UUC Condition As-Received : Good
Equipment : Water Bath Function:  Temperature measurement

Manufacturer : Memmert Model :  WNB 14

Range : NA “C Resolution :0.1 °C

SerialNo. : 412,222 IDNo. :  ELABWBWNB29NOI
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Lid.

Ambicnt Temperature : (29.01030.0) °C

Relative Humidity (6010650 %

Line Voltage (224210225.2)V
Date of Received : 20 March 2024
Date of Calibration : 20 March 2024 Front
Date of Issue : 22 March 2024
Calibrated by : Kittisak Kokaeo Test | Seting | ndicaing | Messured Temperaure () @ Uncatainy | %0 Me«wFl
Calibration Method :  This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80 Foit| Tempenure | Temperaure Seaserie kil

) o)l o) (c) t]2]3]4]5] o (*c)

The temperature scale used was based on [TS-90 9s0| oas 945 [os.12]9s.is[9s.ti[os02[os17] 023 026 0.2
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe
ID No. Cet. No. Due Date Traceability Remark The uncertainty is not combine uniformity of the water bath
400046 & 400024 66-400547-2 02 Apr 2024 National Institute of Metrology Thailand (NIMT) Tis el o clitrton ws o st hown o date and plseafabrton oy,

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-
A
]

FuTmadiuwngndos

The Uncertaintics are for a confidence probability of approximately 9 .
i geRndhumuguamm

This cerificate may not be reproduced other than in full except with theljl o podneeaan %
avilab Co.Lttl. ganmsioniunugmnm B ;
| - T = ? | e P S

CAL CAE=

Calibratech Ca,lidy « o o e " yseomernarozs O o o it i 18
Ay o~ - oA . N Tl (02) 964-6211 Fax.(02) 964-5155, e-mail - calibratech.cal@yohoo.com, calibratech .cal@hotmail.com

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yalx libatech .cal@botinail. e ‘ ‘
Certificate of Calibration Certificate of Calibration

Certificate No. :67-400166-1 Page : 2 of 2
Cortficate No. : G7-400166-1 Page : 1of2 Result of Calibration : Without Adjustment
Submitted by : Envilab Co., Ltd. UUC Condition As-Received s Good
Function:  Temperature measurement

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
This instrument was selting air ventilation at position 0 (close)

Equipment : Temperature controlled enclosure (Oven) Inside of Chamber
Manufacturer : Memmert Model : UF 75 W =040 m
Range : N/A °C Resolution : 0.1 °C + = Xy 1 D =033 m
Serial No. : B319.0600 ID No. : ELABHAOVEN0600 ' b H =056 m'
Environment : Onssite calibration was carried out at the Laboratory, Envilab Co., Ltd. 9 Capacity =007 - m
Ambient Temperature : (29.0t030.0) "C i
Relative Humidity : (6010650 %
Line Voltage : (224210225.2) V
Date of Received : 20 March 2024
Date of Calibration : 20 March 2024
Date of Issue : 22 March 2024 — g e
Calibrated by : Kittisak Kokaco Point| Temperature | Temperature Measured Temperature ( ° C) @ Sensor No. Uncertainty
Calibration Method :  CAL-M4004, TLAS G-20 co)l o) (*c) T 23] 24]s5[s6] 7]¢s]2 (+°C)
The temperature scale used was based on ITS-90 1040 1035 103.5 | 104.1[ 104.4] 104.1] 104.3] 104.1] 104.0] 1040] 103.7] 1043] 070
Reference Standard Instruments : This certification is traceable to the International System of Units 110.0 109.5 109.5 [ 110.1f1104]110.1]110.3]110.2110.1] 110.1]1094]110.3 072
Standard Digital Thermometer with Thermocouple probe 130.0 179.0 179.0 179.5] 180.9 180.3] 180.6{ 180.5] 180.3] 180.2] 180.2 180.8 0.95
[DNo. Cort, No. Due Date Tracesbility Test Setting Indicating Measured Measured Overall
400046 & 400028  66-400547-3 05 Apr 2024 National Institute of Metrology Thailand (NIMT) ‘ Point Temperature Temperature Uniformity Stability Variation
(c) c) c) ("c) c) (c)
104.0 103.5 103.5 07 0.1 1.0
" 110.0 109.5 109.5 1.1 0.1 12
180.0 179.0 179.0 15 02 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 -

‘The Uncertainties are for a confidence probability of approximately 95

e BRI U B0 A INADD
Enviab Co.lid. dimnmiuasusunmnr

9 P "
- ANARNUAN 3-23 KU 30/42
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Calibratech Co.,Ltd. T wseonsimsirozs
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fux.(02) 964-5155, e-mil : calibratect culibratech_cal@hotmail.c
Certificate of Calibration
Certificate No. : 67-200060-2 Page : 10f2

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. : ELABBALANCEN0G
Capacity : 20 ¢ Resolution : 0.00001g/81g, 0.0001g/220g

Environment : On site calibration was carricd out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature :  (20.01020.5)  °C
Relative Humidity ~ :  (5421059.1) %
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 traccable o the Intemational 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

The Uncertainties are for  confidence probability of approximately 95
This cerificate may not be reproduced other than in full except with the S AN )
Envilab Co. Ltd. s_?iwnﬁ;‘huu-mﬂm:nuw
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Calibratech Co.,Ltd. e 0 T TS 7025
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. i) . calibratech .cal@hotmail.

Certificate of Calibration

Certificate No. : 67-200060-1 Page : 1of2

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

Equipment : Electronic Balance
Manufacturer :  Sartorius Model : SECURAI25-1S
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.
Ambicnt Temperature © (2001020.7)  °C
Relative Humidity — :  (5621060.3) %
Air Pressure 1013.0 mbar

Date of Reccived : 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 certilicalion is traceable to the International System ol Units

Standard Weights

1D No. Cert. No. Due Date Traceability
E261-E2624 02232088 08 Nov 2024 National institute of Metrology (Thailand), (NIMT)
Approved

U}

b g oA 10109, %
i :
Al Coulid. gRamsthoaruquamnn 5
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The Uncertainties are for a confidence probability of approximately 9

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

FOO3I-03. L

a4
mpﬂ!. B R e S

CAL

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

Certificate of Calibration

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

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Good

Departure of indication from nominal value

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

t 0.00000 0.000026
2 0.00001 0.000034
H -0.00001 0.000043
10 0.00000 0.000053
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 = 200,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B c D E

0.00000 0.00000 0.00010 0.00000 0.00000 g

Repealability Loadtest = 200 g
Stdev. 0000032 g

-00o -

i Fusesdrmgniing
G Coltd gemn 3l mAIuANA Y
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CAL

Calibratech Co.,Ltd.
106-7-Moo 2, Sukhaprachesan 3 Rd., Bangpood, Pakkred; Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. alibratech

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
(g) (® * (g)
0.1 0.0000 0.00011
05 0.0000 0.00011

1 0.0000 0.00011
2 0.0000 0.00011
H 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 = 200,

providing a level of confidence of approximately 95%

Eccentric error Loadtest : 20 g
A B Cc D E
0.0001 0.0001 0.0000 0.0000 0.0000 ¢

Repeatability Load test 100 g

Stdev. 0.00004 8

-00o -
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Calibratech Co.,Ltd.

Calibratech Co.,Ltd.
7/1067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 A aahy a8 7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bargpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal th libratech .cal@hotmail, Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.c libratech .cal@hotmail.

Certificate of Calibration Certificate of Calibration

Certificate No.  : 67-300662-2 Page : 1of2 Certificate No. : 67-300662-2 Page : 20f2

Submitted by : Envilab Co., Ltd. Result of Calibration : This result of true Volume is referred to standard temperature at 20 C

540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160 UUC Condition As-Received :  Good

Delivery Time : 2.4 sec,

aninme . Mea s Pipette
Equipment : Measuring Pipettc Nominal Volume (mi) | Measuring Volume (ml)

Manufacturer : KIMAX 10 100133

S N . .
Capacity @ 25 ml Graduation : 0.1 ml 2 Saonne
ID No. : B-WW-001/15
R . . o Uncertainty ol measurement with in L3 0.0067 ml
Environment + Ambient Temperature : (2043) c
. . This result of calibration was found accurate as shown on date and place of calibration only.
Relative Humidity (50+£10) %
“I'his reported uncertainty of measurement was based on a standard uncertainty mulliplied by a coverage factor k = 200,
Air Pressure : 1010.6 mbar. Y v muliplecty ®
providing a level of confidence of approximately 95%
Date of Received 5 07 November 2024 -00o-

Date of Calibration

09 November 2024

Date of Issue 09 November 2024

Calibrated by 1 Arcerat Sombun

Calibration Mcthod : In-housc method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments = This certilication is fraccable to the Inf

ational System of Units

Electronic Balance

1D No. Cerl. No, Due Date Traceability
241005 67-200210-4 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by

Y

s o
‘The Uncertainties are for a confidence probability of approximately 95% § IUIBY ﬁﬁnﬂg nany
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CERTIFICATION OF TEST REPORT

Equipment  Biological Safety Cabinet (Class 1)
‘Manufacturer : Heal Force Report Number : B224051
Model  HFsafe-1200LC Issued Date : 1 March 2024
Serial Number EX042012LC5497 Job Number : B224051
Identification Number : ELABMICROBSCO! Page ilof 7 Pages
Customer : ENVILAB CO,LTD. (HEAD OFFICE)

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

Condition : 208 34°C =T NEN0 5 ISC
Humidity: 530 %RH * 31 %RH
Voltage: 2215 VAC = 03 VAC
Test Place - ENVILAB CO,,LTD. (HEAD OFFICE) Laboratory Floor 3
Test By : Mr.Achira Kaewpaitoon
Test Date i 29 February 2024
Due Date 28 February 2025
“Test Procedure * EN 12469: i P ia fi icrobiological cabinet

AS 1807.23: 2000 Determination of inteasity of rediation from germicidal ultraviolet lamp

Traceability Velocity test is traceable to TAT Certificate Number :TTH-0-86850
Leak test of HEPA filter is traceable to WK Certificate Number :WK2309-176-1
Iumination test Is traceable to SP. Certificate Number :SPR23030030-1
UltravioletRadiation test is traceable to EEI Certificate Number :C020230085EA

‘Sound test s traceable to SP Certificate Number :SPR23030030-2

which

realize the unit of measurement according to the Intemational Syster of Usits (SD.
“Thiscertifcate may ot be eproduced other than in fll except withthe prior writen
approval o the Air Flow Calibration Company Limited. Mr- Waisharin Teyars
Authorized Signatory

AR S0 2021

1104 Mo ks, ok P 12190
Tel102152 1350 02152 8348021528070 08 300258, 0 ,}

Envilab Co.,Ltd.

gaamsfhenuauauni

@ AIRFLOW CALIBRATION CO.,LTD.
) 8

Continuation of the Certificate of Test Report Number : ~ B224051 Page 3of 7 Pages

2. Inflow Velocity Test

Test equipment used
@ Themo anemometer ® Brand: Testo ® Model: 425
® Serial number: 3101751 @ Calibration due:  6-Nov-2024
Exhaust Measurement
The i de iine inflow velocity uses a thermoanemometer io a constricted window access

opening of 3 inches (76mm) with the armrest removed. Inflow air velocity is measured in the center of the constricted opening 1-1/2 inches

(38mm) blow the top of the work access opening on the following: specified grid.Use the correction factor table to calculate the inflow velocity.

« Mean Inflow velocity to achieve product

protection : 2 0.40 .

Result Summary : Pass

Adjustments Required
Fan speed Damper
J No Change J No Change

AIRFI o21

517104 Moo 9, Ludsawai, Lamlukka Phatumthani 12150,

Tel 02152 8350 02152 KM 0 2152 8070 08 4360 2558 , 09

E-mait:

AIRFLOW CALIBRATION CO..LTD. |

AIRFLOW CALIBRATION CO.,LTD.

Continuation of the Certificate of Test Report Number:  B224051 Page 2 of 7 Pages
Primary Test Results
1. Downflow Velocity Test
Test equipment used
® Themo anemometer @ Brand:  Testo ® Model: 425
® Serial number: 3101751 ® Calibration due: ~ 6-Nov-2024

Instruction: Wotk opening in normal positions. With the anemometer inside the MSC, make ai velocity measurements in horizontal
plane 50 mm to 100 mm above the top edge of the front aperture: Make measuremeats over a period of t least 1 min in each position.
Measure in 2 rows along a line 1/4 of the depth of the working space forward of the rear wall and along a line the same distance behind the

front window. Start 150 mm form the left side window and with 300 mm between the measuring spots.

Characteristic of downflow velocities

- Mean downflow velocity 10 achieve product protection

:0.25 ms - 0.50 m/s. All measurements should be

‘within +20 % of mean values.

Result Summary :

AR 2021

51/104 Moo 9, Ladsawal. Lamlukka Phatumthan

Tel:0 2152 8350 , 0 2152 4348 , 0 2152 8070 .98 4360 2553 . 09

o )

Envilab Co.ltd, gammisthaaiuauqmenn

Envilab Co.Ltd.  gaamstheaiuauamnin

AIRFLOW CALIBRATION CO..LTD. |

Continuation of the Certificate of Test Report Number:  B224051 Page 4of 7 Pages

3. Leak Test of HEPA Filters

Test equipment used
@ Aerosol Photometer ® Brand: ATI ® Model: 2H
® Serial pumber: 20627 @ Calibration due:  20-Sep-2024

Test equipment used:

@ Aerosol Generator ® Brand: ATI ® Model:  6C

® Serial number: 20554 # Calibration date: -

Instruction: The aerosol through the “Challenge” valve 1o the backside of HEPA filter and maximum local penetration: 0.01 % of

upstream concentration. (PAO test substitute for DOP test)

Characteristic of PAO test
34 e
0.001 %
0001 %

Main HEPA Filter

Leak position

I:! 10cm.x10cm. X: Media leak position G : Gasketleak position M : Maximum leak position

AIRFM-SV - 08:01 Sep2021

51/108 Moo 9, Ladsawai, Lamlukka Phatumthani 12150

Tel:02152 8150 . 02152 8348 0 2152 8070 08 4360 2558, 09 2265

p: £

gRamsthogzuanamnin
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AIRFLOW CALIBRATION CO.,.LTD. AIRFLOW CALIBRATION CO..LTD.

Page 6of 7 Pages

Continuation of the Certificate of Test Report Number :  B224051 Page 5 of 7 Pages
Continuation of the Certificate of Test Report Number :  B224051
Exhaust HEPA Filter : -
5. Site Installation
Leak position 5.1 Sash Alarm Pass
5.2 Interlocks N/A
5.3 Exhaust System Alarm NA
6. Soap Solution
Instruction: Comprising 25/ soft soap i tepid distilled water prepared in grease free vesscl.
D 10cmx10om  X: Medialeskposiion G : Gasket leak position M: Maximum leak position
Result Summary : Absence of soap bubbles. NA

Secondary Test Results
7. Ilumination Test
Instruction: Take readings at approxim:

Result Summary : Pass

ately 300 mm centres across the full front width of the work floor surface, starting approximately 150

4. Airflow Patterns
Test equipment ded, mm in from each side.
Smoke Generator
Test equipment used
®Brnd:  Daiichi  ®Model:  LMS07

Instruction : The purpose of the test s o verify that no smoke escapes from the working space 1o the room, aad that smoke will be dravn &
Lux meter
® Serial number: 1300421511013 #® Calibration due:  2-Mar-2024

into the working space from the room.
Pass the smoke in an casy movement along the front opening outside the cabinet, The smoke must be drawn into the cabinet without visible
i (1 o R |
Test the laminariy of the downflow and slong the sido-and back wall. No smoke must come out in the room and only small Turbulence must be
Back

observed.

Result Summary : 819 923 944 1059 1049

Downflow Pattem Test Pass

View Screen Retention Test Pass Front

e e
Work Opening Edge Retention Test Pass Lighting should be adequate for safe working within the cabinet.Tllumination measured at the work surface should be at least 750 fux.
Sash/Window Seal Test Pass
= Result Summary : Pass
A 2021

AIR FM - SV - 08 01 Sep 2021

Tel: 02152 8350 02152 R348 , 0 2152 4070 08 4360 2558 . 09

Tel:02152 8350 , 0 2152 4348, 0 2152 8070 08 4360 2558 . 09
E-mail - i .
ilab Co..Ltd.

hitp: www.sirflow-calibation.com _E-mail : bvaie flawd@gmail.com

FAMIIAILANAIN W

oo

AIRFLOW CALIBRATION CO..LTD.

Calibratech Co.,Ltd. LB
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabt CALBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. o ’2:)1 bratech. creRoN 0030
Continuation of the Certificate of Test Report Number :  B224051 Page 7of 7 Pages if1 1 1
Certificate of Calibration
Certificate No. : 67-400054-2 Page : 10f2

8. Ultraviolet Radiation Test
Take readings at approximately 300 mrm centres across the full front width of the work floor surface, starting approximately
Submitted by : Envilab Co., Lid,

540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Instruction:

150 mm in from each side.

Test equipment used
® UVC Light Meter ®Brand:  Lutron ® Model:  UVC-254SD Equipment : Autoclave
Serial number: Q853539 ® Calibration due:  26-Sep-2024 Manufacturer : Tomy Model :  SX-500
Range : NA “C Resolution | “C
Seri :
_Mk ' erial No. : 55133094 IDNo. :  N/A
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
2300 2920 3350 2080 1960 Ambient Temperature : (30.01031.0) °C
Relative Humidity : (50t055) %
Front Line Vol :
: \ ine Voltage  : (224.0t0 225.0) V
Ultraviolet radiation where UV lamps are fitted, the intensity of radiation at a wave length of 254 um shall be notless than 400 mW/m Date of Received : 01 February 2024
when measured at the work floor surface. Date of Calibration : 0l February 2024
Result Summary : Pass Date of Issue : 03 February 2024
9. Sound levels Test Calibrated by : Permpon Chanpu
Calibration Method :  This instrument was calibrated by In-house method CAL-M4007 based on

Instruction: Sound levels in a cabinet should be low enough not to distract a worker. When tested inaccordance with EN ISO 3744 using
BS 2646 Part 1 : 2021

« sound level meter situated 1,010 from the ceatre of the front sperture of the cabinet, or 1.0 m from any part of the installation within the

i B when the ighted sound level of
ure level generated by the cabinet should pot exceed 65 dB when the A-weighted sound pressure level of The temperature scale used was based on ITS-90

laboratory, the A-weighted souad presst

hebackground is lessthan 55 dB. Ifthe background noise exceeds 55 B then the correoted eabinet A-weighted sound pressure level should sot Reference Standard Instruments : T cerifaion i rcesle o b temtions Sysimf U
lem of Units

Standard Temperature Data Logger with RTD pt 100

exceed 65 dB.
Test equipment used ID No. Cert. No. Due Date aceabilif
® Sound Meter ® Brand: Daiichi _® Model:  SL332 400039 66-400707-1 27 Jun 2024 National Institute of Metrology Thailand (NIMT)
@ Serial number: 19090231 ® Calibration due:  2-Mar-2024 400040 66-400707-2 27 Jun 2024 National Institute of Metrology Thailand (NIMT)
400041 66-400707-3 27 Jun 2024 National Institute of Metrology Thailand (NIMT)

+ Sound pressure level of the background:  50.6  dBA

* Soundlevels: 592  dBA

Result Summary : Pass

Approved by :

End of Certificate of Test Report

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately S5k 54 s

! g
Envia Co, Lid. ﬁnnnﬂmmm;uqmn@

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 151
‘This cerificate may not be reproduced other than in fill except with the

Tel 1021528350 , 02152 8348, 02152 8070 .08 4360 2558 , 09

v :
Enviiab Co.Lid. gaansfhoaiuguamnin
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pukkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech, alibratech.

Certificate of Calibration

Certificate No. 67-400054-2 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function :  Temperaturc measurement

Test | Sewing | Indicating | Measured Temperature Measured | Measured | Sterilizing |Pressure Gauge
. Uncertainty
Point (“C) @ Sensor No. Uniformity Stability Time Reading
ol c) (°c) T[22 ]3] o | co (°C) | (minute) (MPa)
121 121 i21 I2I.4I|2I.4'I2I4 1.0 1.0 05 15 0.1
Remark

1. UUC : Unit Under Calibration

2. Pressure Gauge reading are out of accreditation's scope.

This cesult 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%

-00o -

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 : calibratcch, libratech

Certificate of Calibration

Certificate No. : 67-300021-2 Page : 2 of 2
Result of Calibration : Without Adjustment

based on the gravimetric determination of the quantity of water which is converted to true volume at the standard temperature of 20 C

Setting Volume | Measuring Volume e T, s, Cy Uncertainty | Coverage Factor]
(uby (ul) (ul)y (%) ul) (%) (tul) (k)
100 9947 -0.53 0.53 0.10 0.10 31 200
500 498.36 -1.64 033 0.06 0.01 32 200
1000 997.93 -2.07 0.21 0.07 0.01 33 2.00

Note : e, : Systematic crror (ul), 1) : Relative systematic error (%)

S, : Standard deviation (u1), C,, : Cocfficient of variation (%)

The formula used to convert weighing valucs into volume is
Vi = MxZ
Vyo = is the water volume at standard temperature of’ 20 °C
M = is the balance reading of delivered water

Z = isthe combined factor for buoyancy correction and conversion from mass to volume

UUC Condition As-Received 1~ Good
UUC Calibrated to delivery (Ex) by using :  White Tip

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 multiplicd by a coverage factor ( £ )

providing a level of confidence of approximately 95%

-00o -

Eaipsmd CoAid uannuﬂ-mnmquqm

Calibratech Co.,Ltd. £

7 Moo 2, Sukiapracinse . — NSC-TISI-TIS17025
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. -alibratech .cal@he

Certificate of Calibration

Certificate No.  : 67-300021-2 Page : 1of2

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

Equipment ¢ Piston Pipette
Manufacturer : sartorius Model : N/A
Serial No.  : 4538803008 IDNo. : ELABMICROPPOOS
Capacity £ 100 pl to 1000 ul  Resolution : 5 pil
Environment : Ambient Temperature ¢ (20+3) “c
Relative Humidity : (55+10) %
Air Pressure © (1007.910 1008.)  mbar.
Datcof Received 18 January 2024

Date of Calibration : 20 January 2024
Date of Issue + 20 January 2024

Calibrated by : Wipa Tovadee

Calibration Method : In-housc method CAL-M3002 basc on 1SO 8655-6 : 2022-04

Reference Standard : This fication is traccable to the System of Units
Elcctronic Balance

(D.No, Cert. No, Due Date Traceabilit

241003 66-200388-2 02 Jun 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

(Wipa Tovadee )

Supervisor

JugaamIgnRe) @
ﬂmm

CAL

Calibratech Co.,Ltd. NSC-TISI-TIS17025

771067 Mo 2, Sukhaprachasan 3 Rl Bangpood, Pakkred. Nondhabari 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155. e-mail : calibratech. cal(

libratech cal@hotmail.

Certificate of Calibration

Certificate No. : 67-400101-1 Page : 1of2
Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160
Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : Memmert Model : IF 110
Range : N/A "C Resolution : 0.1 “C
Serial No. : D419.0525 ID No. : ELABINCUBATORI
Environment : On site calibration was carried out at the Laboratory, Envilab Co.. Ltd.
Ambient Temperature : (23.0t024.0) "C
Relative Humidity B (501055 %
Line Voltage H (223.0 TO 225.0.V
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 22 February 2024
Calibrated by : Kittisak Kokaco

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

Reference Standard Instruments : This i ion is traceable to the i System of Units

Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability

400046 & 400042  67-400047-1 25 Jul 2024 National Institute of Metrology Thailand (NIMT)
Approved by :

( Surachai Promthong )

Laboratory Manager

Enilah Co.1d. giansfhoainaaqmninE

The Uncertainties are for a confidence probability of approximately

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

-F0031-03

AAKWIN 3-23 11N 39/42



CAL R

Calibratech Co.,Ltd.
7:106-7 Mow 2. Sukhaprachasan 3 Rd., Bangpood. Pakkred. Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech..

Certificate of Calibration
Certificate No. :67-400101-1 Page : 20f2

{@yahoo.com. calibratech_cal@hotmail.com

Result of Calibration : Without Adjustment
UUC Condition As-Received:  Good
Function:  Temperature measurement

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

Inside of Chamber
W =056 m
D =048 m
H =040 m

)
Capacity = 0.11 m

Front
w

Test | Setting Indicating
Point| Temperature | Temperatre Measured Temperature (° C) @ Sensor No. Uncertainty
o) (rc) ("c) 1 2 (3[4l sl e[ 789 (o)
35.0 350 350  |3500]35.10)35.16 35.14| 35.15| 35.14[ 35.03 [ 35.00] 35.12| 030
37.0 37.0 370 ]37.01037.1137.17| 37.15]37.16| 37.15| 37.04 [ 37.01 | 37.13] 030
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
C) c) c) c) c) «c)
35.0 35.0 350 0.1 0.0 02
37.0 37.0 37.0 0.1 0.0 0.2

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 multplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%

-00o -

Fusasdn il
dimnsihsanuauqmn

Enviiab Co.,Ltd
AL-F0031-03

Certificate No. : $2024080486-0001

Environment :  Ambient Temperature :  Start record 25.4 °C, Stop record 25.5 °C

Relative Humidity : ~ Start record 51.1 %RH, Stop record 51.2 %RH
Calibration Setting Indicating Measured Measured Overall
T T T Stability' Uniformity® Variation®
(°C) (°C) (°C) (°C) (°C) (°C)
445 445 445 0.0t 0.01 0.02
Without adjustment
Calibration -
STDNo.l ~ STDNo.2  STDNo.3  STDNo.4  STDNo.5  Uncertainty*
Temperature
(°C) C) () (°C) (C) (°Q) #°C)
445 4451 44.50 44.50 44.51 4451 0.18
Decision Rule  with Guard Band
brati Pass / Fail
:allbrn(mn MPE
o
CTPerli®  STDNo.1  STDNo.2  STDNo.3  STDNo.4  STDNo.$
(°C) @C)
45 Pass Pass Pass Pass Pass 02
Pass= |error| + [uncertainty| <= [MPE]| MPE = Maximum Permissible Error
Fail = |error| + |uncertainty] > [MPE|

Note : Probe No. 5 is Reference Probe

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 (ST) through

MIT Certificate No. L202403007-0010 for Digital Thermometer with Probe (Agilent) Module 1 (73) NTC, Pt1000 Serial
No. MY44024042, Due 10-Sep-24

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

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

- e Suse aN
Envilab Co.Ltd. imnnsthuaiuauamnn

4. The uncertainty of measurement is included temperature stability.

End of Certificate

e Bu:

. ey

S

MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD ﬁ’i

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 P

Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hutp://swww.mit.in.th L
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[E1%[E] CALIBRATION CERTIFICATE

m Certificate No. : $2024080486-0001

Date Issued : 27-Aug-24

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

Equipment : Hydro Water Bath
Manufacturer : LAUDA

Model LB

Serial No. : CN21001882

ID No./Tag No. : ELABWBALPHA241
Date Received : 23-Aug-24

Date Calibrated t 23-Aug-24

Calibrated by

ibration M ip

In-house method : CP-14 base on ASTM E 715-80 (Reapproved 201 1).

Akaladej Numnuan

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.

Approved by:

(Sarayuth Tochua)

s
nnaag
ANSEBAIUANATN W

Envilab Co..Ltd.

ez we

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration
Certificate Number © SPR24030525-3 Page : 1 of 3

Customer + Envilab Co., Ltd

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

Equipment Name : Light Meter
Manufacturer ¢ Tenmars
Model : TM-720
Serial Number : 190600323
ID. Number CONA

Environmental Conditions

Ambient Temperature 1 23°ct 3°C Received Date i 30 Mar 2024

Relative Humidity 1 50% T15% Calibration Date ¢ 18 Apr2024 |
Location of Calibration ! In-Lab Recommend Due Date 1 18 Apr 2025 |
Calibration Procedure : SP-CPE-04-32 Date of Issue 3 19 Apr 2024 |
Method of Calibration

This certifies that the above ir was in with the ion 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 resuits

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

The calibrati rtifi shall not be except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by : QM

Calibration Officer ( Ms.Bussakorn Chaikaew )

A atory

m‘smﬁ"nungnm 3 5PFM-04-15 nev.0
Envilab Co.Ltd.” gdmmaihuman .

AP 393 wiih 40/42



Calibration Report

3 Certificate Number :  SPR24030525-3 Page :2 of 3
s

]

g Reference Standards

@, Equipment Name Model Serial No. Certificate No. | Due. Date
=

§ Digital Light Meter LX-73 Q842777 23PH462 05 Sep 2024
&

1

ue Traceability

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

‘j TPA - Technology Promotion Association (Thailand-Japan)

3

S

I~

jeq Suzr

Fust n fid

Envilab Co.Ltd. HIANMIHILAILANATLNIN
SP-FM-04-15 rev.0

LTD.

@ METROLOGY SYSTEM ( THAILAND ) CO

; A
—— —

0 { - . .
Certificate of Calibration
Certificate Number : SPR24080268-5 Page : 1 of 3
Customer : Envilab Co., Ltd.

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

@
b

[y

]

z

3

=}

3

E]

m

“,

=

s

"5 Equipment Name : Sound Level Meter

&

a Manufacturer : Pulsar

=

= Model T 44

3 Serial Number : PN1821

g

3 ID. Number + NSMPUMD44N1821

W

5,‘ Environmental Conditions

—_ Ambient Temperature t 23°ct 3°C Received Date * 15 Aug 2024
=

c‘_Ji Relative Humidity : 50% t15% Calibration Date : 16 Aug 2024
&

a Location of Calibration i In-Lab Recommend Due Date 1 16 Aug 2025
= Calibration Procedure + SP-CPE-04-01 Date of Issue 1 17 Aug 2024
LA Method of Calibration

i This certifies that the above i was cali in iance with the system

k‘; requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
5]

a this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
kA consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by :

Topart)

“ulhonzed Signatory
Y NABI 5p-FM-04-15 rev.0

Calibration Officer

3

S Calibration Report

Py
&
S
8
=
s
8
=
5

%,
=
5
g

A
=
g
S

@
o
2
3
2
3
=
3
ES
N
8
N
]
.
3
B
=
3
a

Envilab Co.Ltd.  g#mnsdhemuquamanin

Accmepiteo

O —
Result of Calibrati B
Certificate No. :  SPR24030525-3 Page : 3 of 3
Function: lllumination Measurement Unit = Lux
Calibration Standard uuc Error Uncertainty
Point Reading Reading (x)
100 100.0 92.6 -7.4 1.3
500 500 459.7 -40.3 6.6
1000 1000 911.2 -88.8 13
1500 1500 1355 -145 20
2000 2000 1804 ~196 26

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95 %
- End of Certificate —
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Certificate Number : SPR24080268-5 Page : 2 of 3

Reference Standards

: Equipment Name Model Serial No, Certificate No. | Due. Date

I

| Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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=
AccnebiTEo

Result of Calibration

o

9

©

= Certificate Number :  SPR24080268-5 Page : 3 of 3

Q

=}

- Range : 94 to 114 dB Function : @1kHz

=

s

@ Select A Unit : dB

= UUC Readin, Ei

g Standard o oL Uncertainty
Settil

uc& etting Fast Slow Fast Slow ()

5

>

@ 94 94.0 94.0 0.0 0.0 0.15

o

% 114 114.0 114.0 0.0 0.0 0.15

c

2 b

2 Select C Unit : d8

- =

® Standard S feading for Uncertainty
Setti

i etiing 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 : d8

o .

ﬂ Standard UUC Reading Error Uncertainty

= Settin:

8 na Fast Slow Fast Slow ()

g

E 94 94.0 94.0 0.0 0.0 0.15

o

- 114 114.0 114.0 0.0 0.0 0.15

EY

Note :

. The result of calibration was found accurate as show on date and place of calibration only,
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
anfidence approximately 95%.

standard uncertainty with the coverage factor k = 2.00, providing a level g

- End of Certificate — §|
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CALIBRATION LABORATORY Co.,LTD.

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

s e oo 65
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Tel Fax: 02-578-2672 E = rera
REPORT OF CALIBRATION

NOMENCLATURE 3 HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL/ TYPE H hs-32

SERIAL NO. £ MCE010015[EHEMTHS3210015]
DATE OF CALIBRATION 1 28 February 2024

ENVIRONMENT CONDITIONS :
Temperature : @t2° Relative Humidity : (55% 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 Mcasurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24021067

F3-011-05/12-23 page2of 3
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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
Tel. 02-578-0353-4 Fax: 02-578-2672 i et

CLC n.wyﬁ"éﬂ’l‘f)i,‘.‘;“uzim.

redited
1807180 17025

CERTIFICATE OF CALIBRATION

FOR |
NOMENCLATURE :  HEAT STRESS MONITOR [
MANUFACTURER 1+ METROSONICS |
MODEL / TYPE E hs-32 |
SERIAL NO. 1 MCE010015[EHEMTHS3210015] i
CLID. NO. 1 232400805 [
JOB CONTROL NO. t 240227021067

CALIBRATION SERVICE : B IN-LABORATORY [ ON-SITE

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

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

TEEFST

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

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatoty
29 February 2024

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

-gc o
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the International System of Units (S1)

Certificate No. Q24021067
F3-011-05/12-23

CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0363-4 Fax: 02-676-2672 I e

CLC .
P
W

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 Correction 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 39.99 398 +0.19

2. CORRECTION OF TEMPERATURE : DRY

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°C) (°c) +(°c)
20.0 20.00 19.8 +0.20
300 30.00 29.8 +0.20 027 4
40.0 39.99 39.8 +0.19 ‘]
:
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) °c) (°c) +(°)
200 20.00 19.8 +0.20
30.0 30.00 29.7 +0.30 027 !
40.0 39.99 396 +0.39 |

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.

##i#t End of Certificate ###

Certificate No. Q24021067
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