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ENVIE SEavICE co., Lro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 12-9438201

Analyzer Performance Test

Calibrated Date: 01 July 2022

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 42CHL-0527613257

Calibration System

S/N: 1924

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 957.2 PPM
SIN: 705 S02 Conc 960.7 PPM
ZERO AIR Genearator AP MODEL 701 CO Conc 960.4 PPM

Cylinder Number EB0128898
Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_ 51 %RH
CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
Reference Reading ERROR %ERROR
ZERO 0 0.0 0.00 0.00
1 95 95.5 0.50 0.53
2 450 451.0 1.00 0.22
3 950 947.0 -3.00 -0.32
0.11
1000
900 M 947.0
800
700 /
8 600
c /
2 500
$ 400 _451.0 —o—Reference
o /
300 / ——Reading
200
100 74
0 00 T T T T )
0 200 400 600 800 1000
Reading

Calibrate By :
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ENVIE SEavICE co., Lro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 12-9438201

Analyzer Performance Test

Calibrated Date: 01 July 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental
Model: 43C S/N: 43CHL-59690-324
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 957.2 PPM
S/N: 705 S02 Conc 960.7 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 960.4 PPM
Cylinder Number EB0128898
SIN: 1924 Expire Date: 29 Oct. 2027
Environment: Temperature_ 255 °C Humidity:_ 51 %RH
CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
Reference Reading ERROR %ERROR
ZERO 0 0.0 0.00 0.00
1 95 94.9 -0.10 -0.11
2 450 451.0 1.00 0.22
3 950 937.0 -13.00 -1.37
0.31
1000
900 A 937.0
800
700 //
8 600
c /
2 500
$ 400 _451.0 —o—Reference
[~4 /
300 / ——Reading
200
100 .714
0 0.0 T T T T )
0 200 400 600 800 1000
Reading

Calibrate By :




e mm Inctech Metrological Center Co.Ltd.
-Inp- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
" B Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate of Calibration

Certificate No. : MC21-2398

Page : 10f2
Customer : Health & Envitech Co.,Ltd.
Address 77111 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang Nontaburi 11000
Description : Personal Sampler Calibrator Order No. . 3361/21
Manufacturer : SKC Received date : Dec 01, 2021
Model : 303 Calibration date : Dec 03, 2021
Serial No. : N/A Environment Condition :
Identification No. : LB-HE-033 Temperature i (20+/-2)°C
Calibration Place  : Chemical Laboratory 2 Humidity : (50+/-15) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907106 MM21-2569 Sep 01, 2022
Humidity / Baro / Temp. Data Recorder MH-382SD N/A MT21-4247 Aug 09, 2022
Digital Thermometer EFT-4 EFT42020033 MT21-2968 May 07, 2022

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (SI), through
National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by :_ Approved by :
Issue date : Dec 03, 2021

This calibration certificate shall not be reproduced other than in full except with the

Rev.02 / Mar 2020 prior written approval of Inctech Metrological Center Co.,Ltd FM-MC-008



e mm Inctech Metrological Center Co.Ltd.
-I””- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
g

B Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate No.

Page
Result ¢ Without adjustment
Calibration Point ¢ 50,90, 100, 110 ml
Nominal Standard uuc* Uncertainty
value reading correction of measurement
(ml) (ml) (ml) (+/-ml)
50 50.0156 0.0156 0.056
90 90.0193 0.0193 0.063
100 100.0256 0.0256 0.063
110 110.0276 0.0276 0.073

UUC* = Unit under calibration

Rev.02 / Mar 2020

-000-

MC21-2398

20f2

FM-MC-008



= mm Inctech Metrological Center Co.Ltd.
l”c- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate of Calibration

Certificate No. : MC22-2790

Page : 10of2
Customer : Health & Envitech Co. Ltd.
Address 1 77/11 M.2 Ngamwongwan Rd., Soi §, T.Bangkhen, A.Muang Nontaburi 11000
Description : Personal Sampler Calibrator Order No. : 3486/22
Manufacturer : SKC Received date : Nov 28, 2022
Modei + 303 Calibration date  : Nov 29, 2022
Serial No. . N/A Environment Condition :
Identification No. : PC-001 Temperature : (20+4/-2)°C
Calibration Place  : Chemical Laboratory 2 Humidity : (50+/-15) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907106 MM22-2494 Aug 29, 2023
Humidity / Baro / Temp. Data Recorder MH-382SD N/A MT22-4415 Jul 27, 2023
Digital Thermometer EFT-4 EFT42020033 MT22-3124 May 03, 2023

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (Sl), through
National Institute of Metrology Thailand ( NIMT )

The reported uncertainty of measurement was based on standard uncertainty multigl
providing a level of confidence of not less than 95%

Calibrated by :
Issue date :

Approved by :

This calibration certificate shall not be reproduced other than in full except with the

Rev.02 / Mar 2020 prior written approval of Inctech Metrological Center Co.,Ltd R NIC08



| mm Inctech Metrological Center Co.Ltd.
-Iﬂc- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
k| B Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com

Certificate No. : MC22-2790
Page : 20of2

Result : Without adjustment
Calibration Point ¢ 50, 90, 100, 110 ml
Nominal Standard uuc Uncertainty
value reading correction of measurement
(ml) (ml) (ml) (+/-ml)
50 50.0176 0.0176 0.056
90 90.0217 0.0217 0.063
100 100.0269 0.0269 0.063
110 110.0290 0.0290 0.073

UUC* = Unit under calibration

Rev.02 / Mar 2020 -00o- FM-MC-008



©«.NEEJ|SS  sampling Probe and Pitot Validation

-

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in., 41t Digital Calipers CD-15APX
Probe Number W1909261 Reference No. A22070181
Pitot tube Number A8895 Digital Inclinometer BASELINE
Pitot tube Type S Type 3/8 Inc. Reference No. FEI 12-1057
Validation method Standard Probe 1 in. and Temperatute 25.0 °C+3
1/2 in. Sampling Nozzle Barometric Pressure 758 mm Hg

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

BOTTOM VIEW  se— 2—»:
.o Onaliine

Pitot Tube

L] 3
i o

Sarvng Mozl B Measured Standard Range
. Dy = Tube OD
. Ly = 213 cm. (1.905cm. or3/4in.)
: L= 4.99 cm. (5.08cm.or2.0in.)
= Thermocouple
1l e A s »
L ¥ Dr= 0957 em. (3/81in.)
YT i A= 226cm (2.1Dr<A £30)
ADr=  1.178 cm. (1.05P,/Dr<A 515)

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

Pg Size Standard Range

B

'lll a - -020° <10°

\ ¢ ) o 0

a2 B = 0.60 <5
\ Pa Size
PE——
‘___/ 7 [31
Vs ..,.\’ ...... ay = 060 ° <10°
y ’ \
o R2
)
B2 = 030 ° s5°
~W \ Engles measurement Calculated Result Standard Range
e e e
=71 T W= -550° 0220 cm. W < 008cm(1/32in.)
Z
KN | i‘ Z Z = -4.00 ° -0.158 cm. Z <0.032cm (1/8in.)
—— Y A . ey o - RN
_— v T

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

Validation By: - Appproved By: - Date: 12 Jul 22
d . S

Needies Supply Instrument Co.,Ltd.



need!SS Console Sensor Audit QA Sheet

Meter Console Information (UUT Calibration Conditions Reference Devices
Model #: XC-572-0V Pbar (mm. Hg): _ 764.3 TC Simulator Model: ~ CC-VTR-SH
Serial #: 1204012 Humidity (%): 52.7 Reference #: 91109269
Units: Metric Amb. Temp. (°C): 247 Barometer Model: 369307
Altitude (m): 1.8 Reference #. EBARODIALSPEO1
Corrected Pbar (mm. Hg):  764.2 Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013
Audit Data
Reference || Reference Thermocouple Probe Audit : ;
Point || Temp. Aux Stack | Probe | Oven Filter Exit Bt ot sy
°C °C € °C :C C C Pass/Fail
Ambient || 24.7 25 24 25 25 24 24 PASS
Ice Water 0 1 0 0 0 0 0 PASS
Audit Data

Console Vacuum Audit

Reference || Console
Vacuum Vacuum

# in. Hg in. Hg 4Pfss/Fail
1 17.0 17.0 PASS

Reference Point Reference Point Status®

Date: 12 Jul 22

Calibrate By: _ Appproved By:

Notes

'For valid test results, the maximum difference between test and reference readings should be less than 5.4 °F (3 °C), for all thermocouples except for the stack thermocouple which should be less than 1 5% absolute temperature from the
reference reading and the exit thermocouple which should be less than 2°F (1 °C) from the reference reading (EPA Method 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6.1.1.8)

*For valid test results, the maximum difference between console and reference barometric pressure readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA Method 5, Section 6.1.2)
*For valid test results, the maximum difference between console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg)

| certify that the above Thermocouple, Barometric, and Vacuum Sensors were calibrated and audited in accordance with US EPA Methods, CFR 40 Part 60

@ neediss

Neediss Supply instrument Co. Ltd.



s é ﬁeediSS Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #: XC-572-OV Pbar (mm. Hg):  764.3 TC Simulator Model: CC-VTR-SH
Serial #: 1204012 Humidity (%):  52.7 Reference #: 091109269
Units: _ Metric Tamb (°C): 24.6 Barometer Model: 736930
Type: Corr. Pbar (mm. Hg):  764.2 Reference #: EBARODIALSPEO1
"English" Digital Pressure Calibrator Model: 718 30G
Reference #: 3891001

Pressure Gauge / Manometer Calibration Data

Console Vacuum Calibration
Reference Point | Reference Vacuum Console Vacuum Référsetr;ct:;t:omt
# in. Hg in. Hg Pass/Fail
1 -5.0 -5.0 PASS
2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS
Reference Point’ L AH_Manometer Calibration Reference Point
Reference Pressure Positive (+) Pitot Negative (-) Pitot Status?
it mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AH Overall Audit Status PASS
P AP_Manometer Calibration Reference Point
nSirence Fomt Reference Pressure Positive (+) Pitot Negative (-) Pitot Status®
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Overall Audit Status PASS
Calibrate By :- Appproved By: - Date: 12 Jul 22

Notes

! Suggested, minimum reference points are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can test for more
*For valid test results, the maximum difference between temperature and reference readings should be less than +5.4 °F (3 °C), for all thermocouples except for the stack thermocouple which should
be less than +1.5% absolute temperature from the reference reading and the exit thermocouple which should be less than +2°F (+1 °C) from the reference reading (EPA Method 2, Section 6.3 and
*Do not change this cell value, it is instead based on input from Cell H8 at the top of this sheet under "Calibration Condmt;ns"
* Absolute temperature difference and other formulas are calculated based on unit input from cell C8 at the top of this sheet under "Meter Console Information"
® For valid test results, the maximum difference between console and reference barometric pressure readings should be less than 0.1 in. Hg (£2.5 mm Hg), (EPA Method 5, Section 6.1.2)
®For valid test results, the maximum difference between console and reference vacuum readings should be less than +0.5 in. Hg (12.5 mm Hg)
8 For valid test results, the maximum difference between console and reference vacuum readings should be less than +0.05 in. H20 (£1.25 mm H20), or 5% of full scale
| certify that the above Thermocouple Sensors were calibrated in accordance with US EPA Methods 2 and 5, CFR 40 Part 60

S NeedISS

Neediss Supply instrument Co. . Lid.
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y n eed | S S Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #: XC-572-OV Pbar (mm. Hg): 764.3 TC Calibrator Model: CC-VTR-SH
Serial #: 1204012 Humidity (%): 527 Reference #: 091109269
Units: Metric Tamb (°C): 246 Barometer Model: 736930
Elevation (m): 1.8 Reference #: EBARODIALSPEO1
Corr. Pbar (mm. Hg): 764.2 Pressure Model: 718 30G
Reference #: 9543013
Temperature Display Calibration Data
Reference || Reference Test Thermocouple Calibrations Reference Point
Point' Temp. Aux Stack Probe Oven Filter Exit Status?
# °C e °C c °c € °C ¢ Pass/Fail
1 -18 -17 -17 -17 -18 -17 -17 PASS
2 38 38 37 38 38 e 37 PASS
3 93 93 93 95 95 93 93 PASS
4 149 149 149 151 151 149 149 PASS
5 260 259 259 262 262 259 259 PASS
6 371 371 371 373 374 371 371 PASS
Z 482 482 482 484 484 481 481 PASS
8 593 593 593 595 595 593 593 PASS
9 816 816 816 818 819 815 815 PASS
10 1038 1039 1036 1041 1041 1039 1039 PASS
PASS
Overall Audit Status
NIST Reference Thermocouple ID: 12702001
b B el
# °C °C °C
lce Water 1 0.1 0 0.04%
Ambient 2 246 25 0.08%
Maximum? 0.08%
Status PASS

Internal temperature thermocouple is not audited to EPA standards, and should not be used as an official reference for ambient temperature.

Calibrate By : - Appproved By: -_ Date: 12 Jul 22

Notes

'Suggested. minimum reference points are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can test for more

?For valid test results, the maximum difference between temperature and reference readings should be less than +5.4 °F (+3 °C), for all thermocouples except for the stack thermocouple which should be less than +1.5%
absolute temperature from the reference reading and the exit thermocouple which should be less than +2°F (+1 °C) from the reference reading (EPA Method 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6.1.1.8)

% Do not change this cell value, it is instead based on input from Cell H8 at the top of this sheet under "Calibration Conditions”
4 Absolute temperature difference and other formulas are calculated based an unit input from cell C8 at the top of this sheet under "Meter Console Information”
®For valid test results, the maximum difference between console and reference barometric pressure readings should be less than 0.1 in. Hg (+2.5 mm Hg), (EPA Method 5, Section 6.1.2)
® For valid test results, the maximum difference between console and reference vacuum readings should be less than +0.5 in. Hg (£12.5 mm Hg)

®For valid test results, the maximum difference between console and reference vacuum readings should be less than £0.05 in. H20 (+1.25 mm H20), or 5% of full scale

N

& neegiss

Neediss Supply instrument Co.,Ltd.
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o e o et ke s S/ARTORILS

Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com NSC-TISI-TIS 17025
/ . O EO CALIBRATION No0.0426
Cearnrcais

‘ ' of Calibration
Model Number : BP210D o e Certificate No.:  22BNA0225 )
Description : Semi-micro. §alance S Issued Date : Thursday, November 10,2022
Serial Number : 70406076 Reference No.: 196389 -
Manufacturer : Sartorius ) - Page No. : 10f2 o

Customer Name :  Health & Envitech Co.,Ltd. ,
77111 Moo 2, Ngamwangwan Rd., Soi 5 T Bangkhen A Muang Nonthabun 11000 ]

Calibrated Place : Health & Envitech Co.,Ltd.
Weighing Room

cavrateay: (. Calibration

Calibration Date : Tuesday November 08, 2022 Procedure No. :  This calibration was conducted by

Using in-house calibration procedure number (WI- 003)

Based on UKAS LAB 14 2019

Metrological data : Ambients Conditions:

Capacity : 60/210 g Readability:  0.01/01  mg  Temperature : ~ 258°C @+ 50°C
Humidity : 40.2 % RH + 10.0%RH

Reasons for calibration Pressure o -

[] New Installation [ Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate O Fair

Measurement Method UKAS Publication Ref :Lab 14

I he measurement uncertainty stated Is the expended uncertainty which is obtained from the standard uncertainty muitiplied 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). The calibration certificate documents the traceability to National Standards, which realise the unit of
measurement according to the Internatlonal Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrological
Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-612-00 Sartorius weight set 1mg - 1kg E2,YCS011-612-00 DKSH  C02222038 29-Sep-2024
608H1 Thermo-Hygrometer , Testo 608-H1 ~ |SPC-RT C19210657 | 14-Dec-2022

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with the
prior written approval of the Verification Operation Division
Sartorius (Thailand) Co., Ltd.

Fechnical Manager)

SOP FM-33 03 February 2022




Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service.thailand@sartorius.com

\ﬁ@fﬁ‘i Fﬁ@ﬂ:@ of Calibration‘

Model Number : BP210D

Description : Semi-micro Balance
Serial Number : 70406076 B
Manufacturer : Sartorius

Calibration Results : Without Adjustment

S/ARTORILS

Certificate No. :  22BNA0225
Issued Date : Thursday, November 10, 2022
ReferenceNo.: 196389
Page No. : 20f2

Repeatability

express repeatability quantitatively.

The repeatability is the ability of a weighing instrument to display nearly identical readouts
under constant test conditions when the same load within a measurement series is placed
repeatedly on the weighing pan in the same manner. The standard deviation is used to

Eccentricity (Off-center loading error)

The off-center loading error is yielded by the difference between the readout
of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the middle of the
weighing pan and between each of four additional measurement points (
positions defined according to OIML R76).

Nominal Value : (Low Load) 19.99998 | 199.9999 Nominal value : 100 g
20 g 19.99998 200.0000 Tolerance 0.0004 g
Tolerance 119.99999 | 199.9999
0.0001 g 19.99999 | 199.9999 e Difference
119.99998 | 200.0000 ER
Nominal Value : (High Load) |19.99996 | 200.0000 < 2 | -9.0002
200 9 19.99996 199.9999 3 -0.0002
Tolerance 19.99998 199.9998 3 4 | 0.0000
0.0001 g 119.99998 199.9999 BRE 5 | -0.0001
119.99998 1199.9998 8| =
Standard Deviation 0.00001 0.00007
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(C)) ) ) (9) 1 @
0.001 0.00100 ©0.00100 0.00000 [ 0.00018 |
0.01 0.01000 0.01001 0.00001 0.00018
0.1 0.10000 0.10000 ] 0.00000 0.00018 |
1 o 1.00001 | ©1.00001 ' 0.00000 0.00018
- 72 2.00001 | 2.00001 I 0.00000 0.00018 |
?' 5 4.99999 5.00000 . 0.00001 0.00018
10 ~10.00000 10.00001 0.00001 0.00018 |
: 50 49.99999 ©49.99999 0.00000 0.00019
[ 100 99.9999 100.0000 0.0001 0.00020
200 199.9999 199.9999 0.0000 0.00029

SOP FM-33 03 February 2022

.



Factory Calibration Certificate

JANTYTECH
BEEHE

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210124
Type JT2011-E2A

Integrity check of instrument
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Appearance v

Parts integrity v

Screen display or touch v

Instrument button v

Power supply v

battery v

Data storage and export v

Deviation degree of comparison test with v

standard instrument v

Calibration Results
UUC Sensor Standard Temperature UUC Reading Correction Uncertainty

(°c) (°c) (°c) (z°C)

30.0 30.2 -02 0.2

WET 35.0 351 01 0.2

40.0 40.1 -0.1 0.2

30.0 30.2 -0.2 0.2

DRY 35.0 352 -02 0.2

400 39.9 0.1 0.2

30.0 30.1 -0.1 0.2

GLOBE 35.0 34.8 0.2 0.2

40.0 40.2 -0.2 0.2

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30%RH+10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:RA20J-AK000073

Calibration Engine

Date:




Factory Calibration Certificate

JANTYTECH
BEEHE

Instrument information

Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210126
Type JT2011-E2A

Integrity check of instrument
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Appearance v

Parts integrity v

Screen display or touch v

Instrument button v

Power supply v

battery v

Data storage and export v

Deviation degree of comparison test with v

standard instrument v

Calibration Results
UUC Sensor Standard Temperature UUC Reading Correction Uncertainty

(°c) (°c) (°c) (z°C)

30.0 30.2 -02 0.2

WET 35.0 34.9 0.1 0.2

40.0 40.1 -0.1 0.2

30.0 29.8 0.2 0.2

DRY 35.0 34.9 0.1 0.2

400 401 -0.1 0.2

30.0 30.2 -0.2 0.2

GLOBE 35.0 34.8 0.2 0.2

400 39.9 0.1 0.2

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:RA20J-AK000

Calibration Engineer:

Date:
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Certificate of Calibration

Certificate No. : MT22-6000

Page : 1o0of2
Customer : Health & Envitech Co.,Ltd.
Address : 77/11 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang Nontaburi 11000
Description : Hot Air Oven Order No. . 3167/22
Manufacturer : Memmert Received date : Nov 01, 2022
Model : UNB400 Calibration date : Nov 01, 2022
Serial No. : C410.0346 Environment Condition :
Identification No. : LB-HE-030 Temperature 1 (25+/-10) °C
Calibration Place : Laboratory 2 Humidity . (50+/-30) %RH
Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-006 According to

comparison with LXI Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
and/or Humidity Controlled Enclosures.

Reference Standard Instruments :
Instrument Model Serial No. Certificate No. Due Date
LXI Data Acquisition Switch Unit with Sensor 34972A MY49028922 MT21-6790 Nov 25, 2022

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the International System of Unit (SI), through

National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by : Approved by :

Issue date : Nov 04, 2022

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd

Rev.02 / Mar 2020 FM-MT-013
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Certificate No. : MT22-6000

Page : 20f2
Function . Temperature measurement Result "+ Without adjustment
Calibration point : 104,150,180 °C Resolution : 05 °C
Calubr.atlon Temperature of UUC* at each position ( °C) Uingactalnty-oF
point measurement
(°C) Ch.1 Ch.2 Ch.3 Ch4 | Ch.5 | Ch.6 Ch.7 Ch.8 Ch.9 (+/-°C)
104 103.575/103.640(103.599|103.733|103.749| 103.876| 103.928| 103.965| 104.220 0.49
150 149.590(149.851|149.906| 149.846| 149.924| 149.835| 149.983| 150.198| 150.042 0.45
180 179.608|179.845|179.863|179.864|179.951(179.917|180.096| 180.175|180.151 0.46
Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
~__(*c) (°c) (+-°C) (°c) (°C)
104.0 104.0 0.24 1.1 1.2
150.0 150.0 0.23 0.81 1.1
180.0 180.0 0.23 0.90 1.1
A /// #1 Lower Left Front
i .7 Pt #2 Lower Right Front
, — | 25 (/ #3 Lower Left Rear
#5 @ i ®#6

* #4 Lower Right Rear
k #5 Upper Left Front

" | e#3 ! o #4 #6 Upper Right Front
AT } 7 - #7 Upper Left Rear
#}/0/ 5 e //:// #8 Upper Right Rear
v ,’,,//,, o o _/_// ke ~  #9 Geometric Center
- - . <
Eront view

UUC* = Unit under calibration

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.

R

-000-

Rev.02 / Mar 2020 FM-MT-013
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CALIBRATION TEST REPORT FOR MiniVol® Portable Air Samplers
Report No: PM-202212007

Name of the Client Calibrated on:

Calibration Due on: Environmental Details:

Health and Envitech Co., Ltd. 08.12.2022
6 Soi Ngamwongwan 5, Bang
Khen, Mueang Nonthaburi,
Nonthaburi 11000

07.12.2023 Temperature c(26+1)°C
Relative Humidity : (85+10) %

Details of Device Under Calibration [DUT]:

Details of Standard Instrument used for calibration [STD]:

Description : AirMetrics MiniVol Portable

Samplers

Model : 303
Sample flow control and reporting : 0 - 10 Lpm

Serial No. :4083

Description : Flow Meter BIOS DryCal DC-Lite
Model : DCL-M REV. 1.08

Range : 200 ml/min - 20 L/min

Serial No. : 5016

Set Flow Current Flow
Diff
Filter Instrument Instrument reading %)
(L/Min) (L/Min) e Linear Regression Results:
47 mm. 6.50 6.53 0.5 m(vol) = 1.0011
6.00 6.03 0.5 b(vol) = 0.0826
5.50 5.52 0.4 r2 = 0.9996
5.00 4.98 -0.4
4.50 4.48 -0.4
4.00 4.02 0.5
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ENVIR sEavicE co. uro. 42 Raminthra 14 veak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-04382(11

The Sampler is designed to operate ay 5.0 Imp at actual conditions. The rotameter setting for this

nominal flow rate (slp) can be calculated by using the following equation:

P T
50 x act , —act

. — byol
l _ Psta  Tsta
S
p Myol
Where:
Isp = Calcuated Rotameter Setpoint, liters/min.
Pstd = Standard Atmospheric Pressure (760 mm Hg)
Tstd = Standard Temperature (298 deg K)
Pact = Actual Ambient Pressure, mm Hg
Tact = Actual Ambient Temprature, deg K
Qact = Actual Flow Rate, liters/min
Calibration Curve for Flow Test:
Carlibration Chart
7.0
6.0 v\v\
g >0 \
§ 4.0 ===y
2 3.0
o
% 20
1.0
0.0
6.5 6.0 5.5 5.0 4.5 4.0
e=@==Sct Flow Current Flow

Calibrated by:
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LABORATORY
AC-2961

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
Page 10f2.
Certificate of Calibration
Customer
Name : Health & Envitech Co.,Ltd. Certificate No : 22-ACT-181
Address : 6 Ngamwongwan Road, Soi 5, Bang Khen, Mueang Nonthaburi, Request No : Req-2022-0522

Nonthaburi 11000

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 2
Manufacturer : CASELLA Range : 114 dB/ 1000 Hz
Model : CEL-110/2 Intrument Status :  Used
Serial Number : 067846

D =

Calibration Environment and Details
Temperature (123 2°C))
Humidity : (50 =20 %RH )
Barometric Pressure : (1013 +10.0 hPa)
Received Date : 7 March 2022
Calibration Date : 11 March 2022
Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator AC-300 AC-300001087 EEI 25 May 2022

THD Multimeter 2015 1047765 NIMT 2 February 2023

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).

Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

Service Calibration Engineer Calibration Engineer Supervisor

confidence approximately 95 %.

Calibrated By :

Issue Date : 11 March 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid.

FM-708-ACT-02 Rev.00 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

INNOMATIVE | / ui‘ L

ANS! Accr Board

whiin duTuniivl Buanguiue $ifa ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page 2 of 2.

Sound pressure level

Certificate No : 22-ACT-181

Request No : Req-2022-0522

Calibration Results : Without Adjustment

Calibration Range

Without Adjustment (dB)

Adjustment (dB)

Uncertainty | Acceptance limit

(dB) Measured Error Measured Error (£ dB) Class 2 (£ dB)
114 dB /1000 Hz 113.99 -0.01 = = 0.11 0.40
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Error (%) Measured (Hz) Error (%) (£ %) Class 2 (£ %)
114 dB/ 1000 Hz 1000.00 0.00 = = 0.10 1.7

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 2 (£ %)
114 dB /1000 Hz 221 = 0.40 3.0
Note :
- Acceptance limit was [EC60942:2017 Class 1
- The calibration results exclude the calibrator pressure correction
- The calibration results exclude the microphone volume correction
End of Calibration

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid.

FM-708-ACT-02 Rev.00 Issue date 01/07/19
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Certificate of Calibrator

for ST-120 Sound Calibrator

No. 20210923J169

Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0239E
Specification Class 1
Date 2022/03/15

Tested by

1. Outside : OK
2. Sound Pressure Level : 94.02 dB; 114.06 dB

3. Frequency : 999.30 Hz

4. Distortion : 112 %, 119%

Environment conditions :

Air temperature : 26 °C
Relative humidity : 65 %

Static pressure : 100.5 kPa

Scarlet Tech Co., Ltd.

4F-3,No. 347, HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
E-mail: info@scarlet.comtw  www.scarlet-tech.com
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CERTIFICATE OF CALIBRATION

NO. 20221215040

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820371
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Calibrated by:

. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14425-54875 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level 94.0 dB

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

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C z
10 -71.0 -14.6 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.4 2000 0.1 0.0 0.0
31.5 -39.5 -3.0 -0.2 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.1 -0.2 0.0 12500 -5.6 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.7 -13.7 0.1
500 -3.2 0.0 0.0 20000 -23.8 -25.9 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

8.1 dB(A) 8.7 dB(C) 13.4 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lae-La Laeqr-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 2.3 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Certificate of Calibration

NO. 20220414110

Name of Product: Sound Level Meter
Model: ST-21D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 820412
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-04-14

Due Date: 2023-04-13

Calibrated by:

This report certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.

II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.

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

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag.1of5



1. Preliminary inspection:

OK

2. Type & serial No. of Microphone: AWA14421 — A000221

3. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231

Sound Pressure Level 94.0 dB

% SCARLET | TECH

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

4. Measuring up limit:

138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
freq/ﬂeéncy = C = frecm(‘azncy y s =
20 -50.3 -6.1 -0.2 1000 0.0 0.0 0.0
315 -39.4 -3.0 -0.1 2000 1.2 -0.1 0.0
63 -26.1 -0.8 0.0 4000 1.0 -0.8 0.0
125 -16.3 -0.2 0.0 8000 -1.1 -3.1 0.1
250 -8.7 0.0 0.0 12500 -11.0 -13.0 0.1
500 -3.3 0.0 0.0 / / / /
6. Self-generated noise
Microphone installed:  32.0  dBA
Microphone replaced by electrical input signal device
25.4 dB (A) 26.1dB (C) 33.9dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 38 dBA - 138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

@10 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag.2 of 5
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Signal 420 | 44.0 | 54.0 | 64.0 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 45 o | 440 | 54.0 | 64.0 | 74.1 | 84.0 | 94.0 | 103.9 | 114.1 | 124.2 | 1341
dB(A)
Full scale 00| 00|00 |00/|01[00]|00]/-01]01]02] 01
deviation (dB)
Max error at 10dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.1 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.1 0.0 0.1 0.0
deviation (dB)
Lower Limit 38.0 39.0 40.0 41.0 42.0
Indicating value 38.2 39.1 40.1 41.0 42.0
dB(A)
Full scale 0.2 0.1 0.1 0.0 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
I LaFmax-La Lasmax-La Lae-La Laeqr-La
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 -70
2 -180 271 271 71
0.25 -27.1 / -36.1 71
10. Overload indication: Pass
Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
Pag.3 of 5

info@scarlet.com.tw / www.scarlet-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level -y
cycles in test frequency of test range Totsrance imits
' signals qsigna\I//Hz ° ol ¥ class 2/dB
4dB low of upper difference
limit
one 31.5 2.9 2.5 +3.0
one 500 35 3.5 +2.0
one 8000 3.1 3.4 +3.0
Positive half
cycle 500 23 2.4 +2.0
negative half
cycle 500 2.2 2.4 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _123 dB
Sweep amplitude:__40 dB
Measurement period:__60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 113.3 113.4 -0.1
L5 121.0 121.0 0.0
L10 119.0 119.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
L95 85.1 85.0 0.1

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag.4 of 5
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References:

IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

Environment conditions:

Air temperatura: _20 °C Relative humidity: _55 % Static pressure:  102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
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