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Calibration Certification Information
Cal. Date: October 28,2022 Rootsmeter S/N: 438320 Ta: 297 °K
Operator: Jim Tisch Pa: 751.1 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 4088
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4470 3.2 2.00
2 3 4 1 1.0270 6.4 4.00
3 5 6 1 0.9160 8.0 5.00
4 7 8 1 0.8740 8.8 5.50
5 9 10 1 0.7230 12.8 8.00
Data Tabulation
Pa )( Tstd ) (
Vstd Qstd \/ AH( Pstd )\ Ta o AH Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9874 0.6824 1.4083 0.9957 0.6881 0.8893
0.9831 0.9573 1.9916 0.9915 0.9654 1.2577
0.9810 1.0710 2.2266 0.9893 1.0801 1.4061
0.9800 1.1212 2.3353 0.9883 1.1308 1.4747
0.9747 1.3481 2.8165 0.9830 1.3596 1.7786
= 2.11365 m= 1.32353
QSTD = -0.03408 QA b= 20.02152
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd = |
Qstd= 1/m ((JAH( 2 )( = ))-b) Qa= 1/m <<1/ AH(Ta/Pa)> b>
Standard Conditions
Tstd: 298.15 °K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.

145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009




TI S c H } » TE-5170 Calibration Worksheet

Site Information

Zones 2A at West
Location: AM3A Site ID: Kowloon Cultural Date: 14-Jul-23

Sampler: TE-5170 Serial No: 4340 Tech: CS Tang

Site Conditions

Barometric Pressure (in Hg): 29.66 Corrected Pressure (mm Hg): 753
Temperature (deg F): 88 Temperature (deg K): 304
Average Press. (in Hg): 29.66 Corrected Average (mm Hg): 753
Average Temp. (deg F): 88 Average Temp. (deg K): 304

Calibration Orifice

Make: Tisch Qstd Slope: 2.11365
Model: TE-5025A Qstd Intercept: -0.03408
Serial#: 4088 Date Certified: 28-0Oct-22

Calibration Information

Plate or H20 Qstd 1 IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 12.70 1.677 53.0 52.22 Slope: 29.8418
2 10.60 1.534 48.0 47.29 Intercept: 2.0737
3 7.40 1.284 41.0 40.40 Corr. Coeff: 0.9969
4 4.20 0.971 33.0 32.51
5 2.30 0.723 23.0 22.66 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Average | (chart): 40
b = calibrator Qstd intercept Average Flow Calculation m3/min
Ta = actual temperature during calibration (deg K) 1.23795412
Pa = actual pressure during calibration (mm Hg) Average Flow Calculation in CFM
Tstd =298 deg K 43.71215997
Pstd = 760 mm Hg Sample Time (Hrs): 1.0
For subsequent calculation of sampler flow: Total Flow in m3/min
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b) 74.27724718
Total Flow in CFM
2622.729598

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 @ sales@tisch-env.com ® www.tisch-env.com



TI S c H } - TE-5170 Calibration Worksheet

Site Information

Zones 2A at West
Location: AM3A Site ID: Kowloon Cultural Date: 11-Sep-23

Sampler: TE-5170 Serial No: 4340 Tech: CS Tang

Site Conditions

Barometric Pressure (in Hg): 29.74 Corrected Pressure (mm Hg): 755
Temperature (deg F): 80 Temperature (deg K): 300
Average Press. (in Hg): 29.74 Corrected Average (mm Hg): 755
Average Temp. (deg F): 80 Average Temp. (deg K): 300

Calibration Orifice

Make: Tisch Qstd Slope: 2.11365
Model: TE-5025A Qstd Intercept: -0.03408
Serial#: 4088 Date Certified: 28-0Oct-22

Calibration Information

Plate or H20 Qstd 1 IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression

1 12.40 1.673 53.0 52.71 Slope: 30.0706

2 10.40 1.533 48.0 47.73 Intercept: 2.0613

3 7.50 1.305 41.0 40.77 Corr. Coeff: 0.9977

4 4.20 0.980 33.0 32.82

5 2.20 0.714 23.0 22.87 # of Observations: 5

Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Average | (chart): 40
b = calibrator Qstd intercept Average Flow Calculation m3/min
Ta = actual temperature during calibration (deg K) 1.241064495
Pa = actual pressure during calibration (mm Hg) Average Flow Calculation in CFM
Tstd =298 deg K 43.82198734
Pstd = 760 mm Hg Sample Time (Hrs): 1.0
For subsequent calculation of sampler flow: Total Flow in m3/min
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b) 74.46386973
Total Flow in CFM
2629.31924

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 @ sales@tisch-env.com ® www.tisch-env.com



TI S c H } » TE-5170 Calibration Worksheet

Site Information

Zones 2A at West
Location: AM4A Site ID: Kowloon Cultural Date: 14-Jul-23

Sampler: TE-5170 Serial No: 3998 Tech: CS Tang

Site Conditions

Barometric Pressure (in Hg): 29.66 Corrected Pressure (mm Hg): 753
Temperature (deg F): 88 Temperature (deg K): 304
Average Press. (in Hg): 29.66 Corrected Average (mm Hg): 753
Average Temp. (deg F): 88 Average Temp. (deg K): 304

Calibration Orifice

Make: Tisch Qstd Slope: 2.11365
Model: TE-5025A Qstd Intercept: -0.03408
Serial#: 4088 Date Certified: 28-0Oct-22

Calibration Information

Plate or H20 Qstd 1 IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 12.60 1.671 53.0 52.22 Slope: 30.6925
2 10.40 1.519 48.0 47.29 Intercept: 0.8818
3 7.60 1.301 41.0 40.40 Corr. Coeff: 0.9971
4 4.30 0.983 33.0 32.51
5 2.40 0.738 23.0 22.66 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Average | (chart): 40
b = calibrator Qstd intercept Average Flow Calculation m3/min
Ta = actual temperature during calibration (deg K) 1.242472803
Pa = actual pressure during calibration (mm Hg) Average Flow Calculation in CFM
Tstd =298 deg K 43.87171468
Pstd = 760 mm Hg Sample Time (Hrs): 1.0
For subsequent calculation of sampler flow: Total Flow in m3/min
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b) 74.5483682
Total Flow in CFM
2632.302881

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 @ sales@tisch-env.com ® www.tisch-env.com



TI S c H } - TE-5170 Calibration Worksheet

Site Information

Zones 2A at West
Location: AM4A Site ID: Kowloon Cultural Date: 11-Sep-23

Sampler: TE-5170 Serial No: 3998 Tech: CS Tang

Site Conditions

Barometric Pressure (in Hg): 29.74 Corrected Pressure (mm Hg): 755
Temperature (deg F): 80 Temperature (deg K): 300
Average Press. (in Hg): 29.74 Corrected Average (mm Hg): 755
Average Temp. (deg F): 80 Average Temp. (deg K): 300

Calibration Orifice

Make: Tisch Qstd Slope: 2.11365
Model: TE-5025A Qstd Intercept: -0.03408
Serial#: 4088 Date Certified: 28-0Oct-22

Calibration Information

Plate or H20 Qstd 1 IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 12.60 1.686 53.0 52.71 Slope: 31.6766
2 10.50 1.541 48.0 47.73 Intercept: -0.7699
3 7.70 1.322 41.0 40.77 Corr. Coeff: 0.9972
4 4.50 1.014 33.0 32.82
5 2.60 0.775 23.0 22.87 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Average | (chart): 40
b = calibrator Qstd intercept Average Flow Calculation m3/min
Ta = actual temperature during calibration (deg K) 1.267522292
Pa = actual pressure during calibration (mm Hg) Average Flow Calculation in CFM
Tstd =298 deg K 44.75621214
Pstd = 760 mm Hg Sample Time (Hrs): 1.0
For subsequent calculation of sampler flow: Total Flow in m3/min
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b) 76.05133753
Total Flow in CFM
2685.372728

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 @ sales@tisch-env.com ® www.tisch-env.com



TI S c H } » TE-5170 Calibration Worksheet

Site Information

Zones 2A at West
Location: AM5A Site ID: Kowloon Cultural Date: 14-Jul-23

Sampler: TE-5170 Serial No: 4344 Tech: CS Tang

Site Conditions

Barometric Pressure (in Hg): 29.66 Corrected Pressure (mm Hg): 753
Temperature (deg F): 88 Temperature (deg K): 304
Average Press. (in Hg): 29.66 Corrected Average (mm Hg): 753
Average Temp. (deg F): 88 Average Temp. (deg K): 304

Calibration Orifice

Make: Tisch Qstd Slope: 2.11365
Model: TE-5025A Qstd Intercept: -0.03408
Serial#: 4088 Date Certified: 28-0Oct-22

Calibration Information

Plate or H20 Qstd 1 IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 12.80 1.684 53.0 52.22 Slope: 30.9349
2 10.60 1.534 48.0 47.29 Intercept: 0.2865
3 7.40 1.284 41.0 40.40 Corr. Coeff: 0.9977
4 4.50 1.005 33.0 32.51
5 2.50 0.753 23.0 22.66 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Average | (chart): 40
b = calibrator Qstd intercept Average Flow Calculation m3/min
Ta = actual temperature during calibration (deg K) 1.25198474
Pa = actual pressure during calibration (mm Hg) Average Flow Calculation in CFM
Tstd =298 deg K 44.20758116
Pstd = 760 mm Hg Sample Time (Hrs): 1.0
For subsequent calculation of sampler flow: Total Flow in m3/min
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b) 75.11908438
Total Flow in CFM
2652.454869

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 @ sales@tisch-env.com ® www.tisch-env.com



TI S c H } - TE-5170 Calibration Worksheet

Site Information

Zones 2A at West
Location: AM5A Site ID: Kowloon Cultural Date: 11-Sep-23

Sampler: TE-5170 Serial No: 4344 Tech: CS Tang

Site Conditions

Barometric Pressure (in Hg): 29.74 Corrected Pressure (mm Hg): 755
Temperature (deg F): 80 Temperature (deg K): 300
Average Press. (in Hg): 29.74 Corrected Average (mm Hg): 755
Average Temp. (deg F): 80 Average Temp. (deg K): 300

Calibration Orifice

Make: Tisch Qstd Slope: 2.11365
Model: TE-5025A Qstd Intercept: -0.03408
Serial#: 4088 Date Certified: 28-0Oct-22

Calibration Information

Plate or H20 Qstd 1 IC
Test # (in) (m3/min) (chart) (corrected) Linear Regression
1 12.60 1.686 53.0 52.71 Slope: 30.4493
2 10.30 1.526 48.0 47.73 Intercept: 1.3898
3 7.50 1.305 41.0 40.77 Corr. Coeff: 0.9981
4 4.30 0.992 33.0 32.82
5 2.30 0.730 23.0 22.87 # of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m =sampler slope
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)] b =samplerintercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Average | (chart): 40
b = calibrator Qstd intercept Average Flow Calculation m3/min
Ta = actual temperature during calibration (deg K) 1.247682707
Pa = actual pressure during calibration (mm Hg) Average Flow Calculation in CFM
Tstd =298 deg K 44.05567638
Pstd = 760 mm Hg Sample Time (Hrs): 1.0
For subsequent calculation of sampler flow: Total Flow in m3/min
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b) 74.86096242
Total Flow in CFM
2643.340583

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 e 877.263.7610 @ sales@tisch-env.com ® www.tisch-env.com
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CERTIFICATE OF ACCREDITATION

This is to attest that

AQUALITY TESTCONSULT LIMITED

11A&B, KAl FONG GARDEN, PING CHE ROAD
FANLING, HONG KONG

Calibration Laboratory CL-207

has met the requirements of AC204, IAS Accreditation Criteria for Calibration Laboratories, and has demonstrated
compliance with ISO/IEC Standard 17025:2017, General requirements for the competence of testing and calibration
laboratories. This organization is accredited to provide the services specified in the scope of accreditation.

Effective Date December 17, 2021
Expiration Date December 1, 2023
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Visit www.iasonline.org for current accreditation information.




SCOPE OF ACCREDITATION

International Accreditation Service, Inc.
3060 Saturn Street, Suite 100, Brea, California 92821, U.S.A. | www.iasonline,org

MEASURED RANGE UNCERTAINTY!? |CALIBRATION PROCEDURE
QUANTITY or DEVICE (€3] AND/OR STANDARD
TYPE CALIBRATED EQUIPMENT USED
Laser Dust Meter? Dust particles By comparison method by
0.001 mg/m? to 10.00 0.9 mg/m? using reference laser dust
mg/m3 meter
Rebound Hammer3 80 unit (hardness) 1.6 rebound count |Reference Rebound count
by comparison method.
BS1881: Part 202:1986;
BS EN 12504-2:2001;
BS EN 12504-2:2012
Mass 0gto200g 1.3 mg Standard Weight E2/ F1
(F2 class and coarser) 200 gto 5 kg 05¢g Class & Weighing Balances
5 kg to 10 kg 0.88 ¢ by comparison method
10 kg to 50 kg 3¢ (OIML-R-111)
Weighing Scale & Balance® |0 gto 200 g 0.8 mg Standard weight of E2/F1
0 kg to 5 kg 0.13g Grade by direct measurement
0 kg to 50 kg 779 (OIML-R-111)
Volumetric Glassware 1 mL to 100 mL 0.004 mL Standard weight E2 Class,
100 mL to 1000 mL 0.09 mL Weighing Balances & Distilled
water by gravimetric method
Thermal
Digital/Liquid in Glass 15°Cto55°C 0.4°C Water Baths, Reference
Thermometers & RTD/ 55°Cto 95 °C 0.9°C Sensor and Indictor by
Thermocouples with or Comparison Method (OIML
without Indicators R133)
Curing Tank?® (Calibration at 20 °C & Reference Temperature
27 °C @ 30 min) datalogger by Mapping
Method & Reference Stop
20 °C Temperature 0.4 °C Watch (Verification in
distribution accordance with in-house
method for the Temp & Time
27 °C Temperature 0.8°C requirements as specified in
distribution BS1881-111:1983
CS1:1990 Vol 1 App A24
Efficiency of circulation 5s CS1:2010 Vol 1 App A28
BE EN 12390-2:2000
Ovend 40.0 °C to 180.0 °C 1.5°C Reference Temperature
datalogger by Mapping
Method (AS 2853:1986)
Furnace? 200 °C to 1300 °C 6°C Reference Thermocouple with
Indicator By single point
Calibration
(AS 2853:1986)
Water bath? 15°Cto95°C 0.2°C Reference Temperature
datalogger by Mapping
Method (AS 2853:1986)

Effective Date December 17, 2021

Page 4 of 5
IAS/CL/100-3

CL-207
AQuality Testconsult Limited
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2023/9/5 F43:27 ITC - Mutual Recognition Arrangements (MRA) / Multilateral Recognition Arrangements (MLA)

FAQ / Information

Mutual Recognition Arrangements (MRA) / Multilateral
Recognition Arrangements (MLA)

Mutual Recognition Arrangement (MRA) Partners for HOKLAS ~

Every effort is made to promote acceptance of test data from accredited
laboratories, both internationally and locally. HKAS has concluded mutual
recognition arrangements with accreditation bodies listed below by being one of

the signatories of the International Laboratory Accreditation Cooperation Mutual
Recognition Arrangement (ILAC MRA) and the Asia Pacific Accreditation Cooperation
Mutual Recognition Arrangement (APAC MRA) for testing, calibration, medical

testing, Proficiency Testing Providers (PTP) and Reference Material Producers (RMP).
Click here to view the up-to-date signatories of ILAC and here to access the up-to-

date signatories of APAC.

Visitors checking the names, logos and accreditation symbols shown on an endorsed
certificate or report should note that some of our MRA partners may have their
names, logos or accreditation symbols changed recently and test reports or
certificates endorsed by displaying their old accreditation symbols may still be valid
during the change-over period. For details, please visit their websites or contact

them directly.

» Mutual Recognition Arrangement (MRA) Partners for HOKLAS

HKAS MRA partners will recognise HOKLAS endorsed test certificates as having the
same technical validity as certificates endorsed by their respective schemes.

Multilateral Recognition Arrangements (MLA) for HKCAS v

Mutual Recognition Arrangement (MRA) Partners for HKIAS v

) back

https://www.itc.gov.hk/en/quality/hkas/information/mra_mla_arrangements.html 11


javascript:void(0)
https://ilac.org/ilac-mra-and-signatories
https://www.apac-accreditation.org/apac-mra
https://www.ilac.org/ilac-mra-and-signatories
https://www.apac-accreditation.org/apac-mra
https://www.itc.gov.hk/en/quality/hkas/doc/common/mramla/MRA_HOKLAS_en.pdf
javascript:void(0)
javascript:void(0)
javascript:history.back(1);
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Hong Kong Laboratory Accreditation Scheme (HOKLAS) - Mutual Recognition Arrangement (MRA) Partners

Economy Logo Name of Partner URL Test Area
United States of AIHA Laboratory Accreditation http://www.aihaaccre  Non-medical Testing
America Programs, LLC (AIHA-LAP, LLC) ditedlabs.org/

United States of
America

aa

American Association for
Laboratory Accreditation (A2LA)

http://www.a2la.org

Calibration,

Medical Testing,
Non-medical Testing,
Proficiency Testing
Provider,

Reference Material
Producer

United States of
America

ANSI National Accreditation Board
(ANAB)

http://www.anab.orqg/

Calibration,

Medical Testing,
Non-medical Testing,
Proficiency Testing
Provider,

Reference Material
Producer

United States of
America

INTERRATIONAL
ACCREDITATIONY
SERVICE®

International Accreditation Service
Inc. (1AS)

http://www.iasonline.
org/

Calibration,
Medical Testing,
Non-medical Testing

United States of
America

[Eﬁfqﬁ%?

National Voluntary Laboratory
Accreditation Program (NVLAP)

http://www.nist.gov/n

vlap

Calibration,
Non-medical Testing

1 August 2023
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http://www.aihaaccreditedlabs.org/
http://www.aihaaccreditedlabs.org/
http://www.a2la.org/
http://www.anab.org/
http://www.iasonline.org/
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TEL : 852-3582-9589
FAX : 852-2674-1177

e HIEUREI A B A ]
AQUALITY TESTCONSULT LIMITED EMAIL : cal.agtl@gmail.com
A S S T R R T R 11A&11BSR WEBSITE: www.aqgtlgroup.com
No.11A&11B, KAl FONG GARDEN, PING CHE ROAD, FANLING, N.T., HONG KONG

CERTIFICATE OF CALIBRATION
: 230827TMCA-166F

Report Number

Date of Report : 29-Aug-23
Page Number :1of2
Customer * : Apex Testing & Certification Ltd.
Customer Address* : Unit D6A, 10/F, TML Tower, 3 Hoi Shing Road, Tsuen Wan, N.T., HK
Customers Ref. * : A005
Item Under Calibration (IUC)*
Equipment No. - N/A
Manufacturer : Sibata Scientific Technology Ltd
Model No. : LD-3B
Serial No. : 235811
Scale Division :0.001 mg/m3
Range :0.001 to 1 mg/m3
Condition of Item  : Normal
Date Item Received : 27-Aug-23
Date Calibrated : 27-Aug-23
Calibration Location : AQuality Calibration Lab.
Date of Next Calibration : 26-Aug-24
Calibrated By - Jessica Liu
Test Environment
Ambient Temperature 29.2 °Cto 30.4 °C
Relative Humidity : 83 % to 88 %
Calibration Results
Reference Average Correction Error of Expanded Coverage
True Reading | lTUC Reading 3 IUC Reading| Uncertainty Factor
(mgm3) | (mgm?y | MY™) (%) (mg/m°) K
0.158 0.167 -0.008 5.1% 0.020 2.0
5.164 5.647 -0.484 8.5% 0.463 2.0
10.100 11.141 -1.041 9.3% 0.904 2.0
Remarks

1. * Denotes information supplied by customer.
2. The results relate only to the items calibrated.
3. The results apply to the items as received.

4. Correction = Average of (Ref reading - IUC reading)

5. The technical requirement of laser dust meter. +/- 20% error for the particles concentration.

Approved by:

LEE Mei Yee, Julia
Managing Director
The results shown in this certificate are metrologically traceable to the International System of Units (SI) or recognised measurement standards.

The certificate shall not be reproduced except in full without approval of the laboratory.



TEL : 852-3582-9589

- AR RN R A PR ] FAX : 852-2674-1177
Au“a“tv AQUALITY TESTCONSULT LIMITED EMAIL : cal.agti@gmail.com
A ST R BT B 11AK&11BYE WEBSITE: www.aqgtlgroup.com

No.11A&11B, KAl FONG GARDEN, PING CHE ROAD, FANLING, N.T., HONG KONG

CERTIFICATE OF CALIBRATION

Report Number : 230827TMCA-166F

Date of Report : 29-Aug-23

Page Number :20f2

Customer * - Apex Testing & Certification Ltd.
Customers Ref. * : A005

Details of Calibration

1. The calibration was performed in accordance with AQuality Testconsult Procedure Number
ENV-L-003 (in-house method), by comparison with the laboratory's reference equipment
which have traceable international standards of measurement.

2. The item under calibration (IUC) was allowed to stabilize in the laboratory for 0.25 hour before
commencement of calibration.

3. A set of readings were made at each calibration concentration. The values quoted in the results are
the average of each set of readings.

4. The values given in this calibration certificate only relate to the values measured at the time of
calibration. Any uncertainties quoted do not include allowance for the capabiliy of any
other laboratory to repeat the measurement. The uncertainty quoted relate only to item
at time of calibration. AQuality Testconsult Limited is not liable for any loss or damage resulting
from the use of this equipment.

5. The identification, calibration certificate numbers for the reference equipment used were as follows :

Equipment Number Certificate Number Description
CH-LDM-1 HBW202201864 AR

6. Copies of the Calibration certificates of the reference equipment used in this calibration may be
obtained from AQuality Testconsult Limited, if necessary.

- End of Report -

The results shown in this certificate are metrologically traceable to the International System of Units (SI) or recognised measurement standards.
The certificate shall not be reproduced except in full without approval of the laboratory.



AQuality
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AQUALITY TESTCONSULT LIMITED
E AR S R RO T [E] 11A& 1185

TEL : 852-3582-9589

FAX : 852-2

EMAIL : cal.

674-1177
aqtl@gmail.com

WEBSITE: www.aqtlgroup.com
No. 11A&11B, KAl FONG GARDEN, PING CHE ROAD, FANLING, N.T., HONG KONG

CERTIFICATE OF CALIBRATION

Apex Testing & Certification Ltd. Test Report No. 230827MCA-166F
Unit DBA, 10/F, TML Tower, 3 Hoi Shing [Bacor Sue- g2
Road, Tsuen Wan, N.T., HK g J

Page lofl

Iltem for Calibration

Description
Manufacturer
Model No.
Serial No.

Standard Equipment

Description
Manufacturer
Model No.
Serial No.

Last Calibration

. Laser Dust Monitor

. Sibata Scientific Technology Ltd

: LD-3B

. 235811

. High Volume Sampler / Calibration Orifice

: Tisch Environmental, Inc.

: TE-5170/ TE-5025A

3476 / 4088

. 25-AUG-23/ 28-OCT-22

Mean Concentration | Concentration
. Mean Temp Standard Calibrated
Date Time Pressure . .
Equipment Equipment
(°C) (hPa) (mg/m3) (mg/m3)
27-Aug-23 19:00 29.8 1003.2 0.0613 0.0605
27-Aug-23 20:05 29.8 1003.2 0.0585 0.0584
27-Aug-23 21:10 29.8 1003.2 0.0597 0.0591
By Linear Regression of Y or X 0.062 — 0.7326x + 0.0155
Slope (K-factor) 0.7326 0.06 e e /’
Correlation Coefficient : 0.9896 0.058
Validity of Calibration : __ 26-Aug-24 0.056
0.054
0.052
0.05 T T T T 1
0.04 0045 0.05 0.055 0.06 0.065
Recorded by Jessica Liu Signature: Date:  27-Aug-23
Checked by S Tang Signature: Date: 27-Aug-23




TEL : 852-3582-9589
FAX :852-2674-1177
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No. 11A&11B, KAl FONG GARDEN, PING CHE ROAD, FANLING, N.T., HONG KONG

CERTIFICATE OF CALIBRATION
: 230827TMCA-163F

Report Number

Date of Report : 29-Aug-23
Page Number :1of2
Customer * : Apex Testing & Certification Ltd.
Customer Address* : Unit D6A, 10/F, TML Tower, 3 Hoi Shing Road, Tsuen Wan, N.T., HK
Customers Ref. * : A005
Item Under Calibration (IUC)*
Equipment No. - N/A
Manufacturer : Sibata Scientific Technology Ltd
Model No. : LD-3B
Serial No. : 336338
Scale Division :0.001 mg/m3
Range :0.001 to 1 mg/m3
Condition of Item  : Normal
Date Item Received : 27-Aug-23
Date Calibrated : 27-Aug-23
Calibration Location : AQuality Calibration Lab.
Date of Next Calibration : 26-Aug-24
Calibrated By - Jessica Liu
Test Environment
Ambient Temperature 29.2 °Cto 30.4 °C
Relative Humidity : 83 % to 88 %
Calibration Results
Reference Average Correction Error of Expanded Coverage
True Reading | lTUC Reading 3 IUC Reading| Uncertainty Factor
(mgm3) | (mgm?y | MY™) (%) (mg/m°) K
0.158 0.168 -0.010 5.7% 0.026 2.0
5.164 5.562 -0.398 7.1% 0.462 2.0
10.100 10.936 -0.837 7.6% 0.905 2.0
Remarks

1. * Denotes information supplied by customer.
2. The results relate only to the items calibrated.
3. The results apply to the items as received.

4. Correction = Average of (Ref reading - IUC reading)

5. The technical requirement of laser dust meter. +/- 20% error for the particles concentration.

Approved by:

LEE Mei Yee, Julia
Managing Director
The results shown in this certificate are metrologically traceable to the International System of Units (SI) or recognised measurement standards.

The certificate shall not be reproduced except in full without approval of the laboratory.
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No.11A&11B, KAl FONG GARDEN, PING CHE ROAD, FANLING, N.T., HONG KONG

CERTIFICATE OF CALIBRATION

Report Number : 230827TMCA-163F

Date of Report : 29-Aug-23

Page Number :20f2

Customer * - Apex Testing & Certification Ltd.
Customers Ref. * : A005

Details of Calibration

1. The calibration was performed in accordance with AQuality Testconsult Procedure Number
ENV-L-003 (in-house method), by comparison with the laboratory's reference equipment
which have traceable international standards of measurement.

2. The item under calibration (IUC) was allowed to stabilize in the laboratory for 0.25 hour before
commencement of calibration.

3. A set of readings were made at each calibration concentration. The values quoted in the results are
the average of each set of readings.

4. The values given in this calibration certificate only relate to the values measured at the time of
calibration. Any uncertainties quoted do not include allowance for the capabiliy of any
other laboratory to repeat the measurement. The uncertainty quoted relate only to item
at time of calibration. AQuality Testconsult Limited is not liable for any loss or damage resulting
from the use of this equipment.

5. The identification, calibration certificate numbers for the reference equipment used were as follows :

Equipment Number Certificate Number Description
CH-LDM-1 HBW202201864 AR

6. Copies of the Calibration certificates of the reference equipment used in this calibration may be
obtained from AQuality Testconsult Limited, if necessary.

- End of Report -

The results shown in this certificate are metrologically traceable to the International System of Units (SI) or recognised measurement standards.
The certificate shall not be reproduced except in full without approval of the laboratory.
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CERTIFICATE OF CALIBRATION

Apex Testing & Certification Ltd.

Unit D6A, 10/F, TML Tower, 3 Hoi Shing
Road, Tsuen Wan, N.T., HK

Test Report No.

230827MCA-163F

Date of Issue 29-Aug-23
Date of Testing 27-Aug-23
Page 1ofl

Item for Calibration

Description : Laser Dust Monitor
Manufacturer . Sibata Scientific Technology Ltd
Model No. . LD-3B

Serial No. : 336338

Standard Equipment

: High Volume Sampler / Calibration Orifice

Description

Manufacturer : Tisch Environmental, Inc.
Model No. : TE-5170/ TE-5025A
Serial No. 3476 / 4088

Last Calibration

. 25-AUG-23/ 28-OCT-22

Mean Concentration | Concentration
Date Time Mean Temp Pressure Sta_ndard Call_brated
Equipment Equipment
(°C) (hPa) (mg/m3) (mg/m3)
27-Aug-23 19:00 29.8 1003.2 0.0613 0.0635
27-Aug-23 20:05 29.8 1003.2 0.0585 0.0556
27-Aug-23 21:10 29.8 1003.2 0.0597 0.0588
By Linear Regression of Y or X 8'8:2 e caere Aana
Slope (K-factor) 2.7951 0062 " 2_pocse T
Correlation Coefficient : 0.9996 0.06 /
Validity of Calibration : 26-Aug-24 0.058 ‘/
0.056
0.054
0.052
0.05 T T T T 1
0.04 0045 005 0055 0.06  0.065
Recorded by Jessica Liu Signature: Date:  27-Aug-23
Checked by S Tang Signature: Date:  27-Aug-23




TEL : 852-3582-9589
FAX : 852-2674-1177
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No. 11A&11B, KAl FONG GARDEN, PING CHE ROAD, FANLING, N.T., HONG KONG

CERTIFICATE OF CALIBRATION
: 230827TMCA-165F

Report Number

Date of Report : 29-Aug-23
Page Number :1of2
Customer * : Apex Testing & Certification Ltd.
Customer Address* : Unit D6A, 10/F, TML Tower, 3 Hoi Shing Road, Tsuen Wan, N.T., HK
Customers Ref. * : A005
Item Under Calibration (IUC)*
Equipment No. - N/A
Manufacturer : Sibata Scientific Technology Ltd
Model No. : LD-3B
Serial No. : 567188
Scale Division :0.001 mg/m3
Range :0.001 to 1 mg/m3
Condition of Item  : Normal
Date Item Received : 27-Aug-23
Date Calibrated : 27-Aug-23
Calibration Location : AQuality Calibration Lab.
Date of Next Calibration : 26-Aug-24
Calibrated By - Jessica Liu
Test Environment
Ambient Temperature 29.2 °Cto 30.4 °C
Relative Humidity 83 % to 88 %
Calibration Results
Reference Average Correction Error of Expanded Coverage
True Reading | lTUC Reading 3 IUC Reading| Uncertainty Factor
(mgm3) | (mgm?y | MY™) (%) (mg/m°) K
0.158 0.167 -0.008 4.9% 0.023 2.0
5.164 5.693 -0.530 9.3% 0.463 2.0
10.100 11.045 -0.945 8.6% 0.905 2.0
Remarks

1. * Denotes information supplied by customer.
2. The results relate only to the items calibrated.
3. The results apply to the items as received.

4. Correction = Average of (Ref reading - IUC reading)

5. The technical requirement of laser dust meter. +/- 20% error for the particles concentration.

Approved by:

LEE Mei Yee, Julia
Managing Director
The results shown in this certificate are metrologically traceable to the International System of Units (SI) or recognised measurement standards.

The certificate shall not be reproduced except in full without approval of the laboratory.
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No.11A&11B, KAl FONG GARDEN, PING CHE ROAD, FANLING, N.T., HONG KONG

CERTIFICATE OF CALIBRATION

Report Number : 230827TMCA-165F

Date of Report : 29-Aug-23

Page Number :20f2

Customer * - Apex Testing & Certification Ltd.
Customers Ref. * : A005

Details of Calibration

1. The calibration was performed in accordance with AQuality Testconsult Procedure Number
ENV-L-003 (in-house method), by comparison with the laboratory's reference equipment
which have traceable international standards of measurement.

2. The item under calibration (IUC) was allowed to stabilize in the laboratory for 0.25 hour before
commencement of calibration.

3. A set of readings were made at each calibration concentration. The values quoted in the results are
the average of each set of readings.

4. The values given in this calibration certificate only relate to the values measured at the time of
calibration. Any uncertainties quoted do not include allowance for the capabiliy of any
other laboratory to repeat the measurement. The uncertainty quoted relate only to item
at time of calibration. AQuality Testconsult Limited is not liable for any loss or damage resulting
from the use of this equipment.

5. The identification, calibration certificate numbers for the reference equipment used were as follows :

Equipment Number Certificate Number Description
CH-LDM-1 HBW202201864 AR

6. Copies of the Calibration certificates of the reference equipment used in this calibration may be
obtained from AQuality Testconsult Limited, if necessary.

- End of Report -

The results shown in this certificate are metrologically traceable to the International System of Units (SI) or recognised measurement standards.
The certificate shall not be reproduced except in full without approval of the laboratory.
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Item for Calibration

Description : Laser Dust Monitor
Manufacturer . Sibata Scientific Technology Ltd
Model No. . LD-3B

Serial No. . 567188

Standard Equipment

Description : High Volume Sampler / Calibration Orifice
Manufacturer : Tisch Environmental, Inc.

Model No. : TE-5170/ TE-5025A

Serial No. 3476 / 4088

Last Calibration : 25-AUG-23/ 28-0OCT-22

Mean Concentration | Concentration
Date Time Mean Temp Pressure Sta_ndard Call_brated
Equipment Equipment
(°C) (hPa) (mg/m3) (mg/m3)
27-Aug-23 19:00 29.8 1003.2 0.0613 0.0622
27-Aug-23 20:05 29.8 1003.2 0.0585 0.0570
27-Aug-23 21:10 29.8 1003.2 0.0597 0.0588
By Linear Regression of Y or X 0.065 L 8866x - 0.0536
y=1. X - 0.
Slope (K-factor) 1.8866 o5 - 0.0923 /‘
Correlation Coefficient : 0.9923
Validity of Calibration :  26-Aug-24 0.055
0.05 T T T T 1
0.04 0.045 005 0.055 0.06 0.065
Recorded by Jessica Liu Signature: Date: 27-Aug-23
Checked by S Tang Signature: Date: 27-Aug-23
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Certificate of Calibration
Certificate No.: A220075

Description: Sound level meter Microphone Preamplifier

Make: Hangzhou Aihua Hangzhou Aihua Hangzhou Aihua

Model: AWAS661 AWA14421 -

Serial No.: 301135 102497 -

Type: 1 - -

Customer: Apex Testing & Certification Ltd

Department: -

Address: Unit D6A, 10/F, TML Tower, 3 Hoi Shing Road, Tsuen Wan, N.T. Hong
Kong

Date of receipt the calibration item:  2022-09-26

Environmental conditions:

Pressure: (100.45 =+0.50) kPa
Temperature: 247 +£1.0)°C
Humidity: (323 +£2.0)%RH
Date of calibration: 2022-10-11
Date of issue: 2022-10-11
Prepared by:
’ "’Z\f\)

Wong Hau Chun
Checked by:

Choi IUn Sum
Approved Signatory:

Choi Pu' Sum

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS dirctory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Unit (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.

ESG Matters Limited — Acoustic Calibration Centre
Unit 1818-19, 18/F, Tower A, Regent Centre, 63 Wo Yi Hop Road, Kwai Chung, Hong Kong
Tel : 2525 8033 Website : www.esgmatters.asia Email : email@esgmatters.asia

Page 1 of 10
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Certificate No.. A220075

Preconditioning:
The equipment was preconditioned for more than 12 hours at the measurement conditions of pressure, temperature and
humidity.

Measurement method:
A description of the in-house test procedure (ESG-NOISE-001) is available separately from the calibration laboratory.

Test Specification:
The Sound Level Meter has been calibrated in accordance with the requirements as specified the electrical tests in IEC
61672-3:2013 (Clause 11.2, 13, 14, 15, 16, 17(If necessary) *, 18, 19, 20 and 21).

*The application of Clause 17 is based on the more than one level range of Sound Level Meter.

Reference equipment used in the calibration:

Description: Model: Serial No. Calibration Traceable to:
Date:

Signal generator DS 360 123901 29-Jul-2021 The Government of
HKSAR Standards and

Calibration Laboratory

Meteo Station HM30 HM30 J120806 20-Aug-2021 Huber Instrumente
Calibration Laboratory

Uncertainty:

The measurement uncertainty evaluation has been carried out in accordance with principles in the Evaluation of
Measurement Data — Guide to the Expression of Uncertainty in Measurement, JCGM 100:2008. The expanded
measurement uncertainty U, with its coverage factor k, corresponds to an approximate 95% probability that the value
of measurand Y lies within the interval y-U to y+U. The combined standard measurement uncertainty u. can be
calculated as u, = Uk and its degree of freedom Vg is given by the t-distribution with the respective & value.

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS dirctory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Unit (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.

ESG Matters Limited — Acoustic Calibration Centre
Unit 1818-19, 18/F, Tower A, Regent Centre, 63 Wo Yi Hop Road, Kwai Chung, Hong Kong
Tel : 2525 8033 Website : www.esgmatters.asia Email : email@esgmatters.asia
Page 2 of 10
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Certificate No.: A220075

Summary of Measurement Results

Self-generated noise - [EC 61672-3 Ed.2.0 Clause 11

Frequency weightings: A Network - IEC 61672-3 Ed.2.0 Clause 13.3
Frequency weightings: C Network - IEC 61672-3 Ed.2.0 Clause 13.3
Frequency weightings: Z Network - IEC 61672-3 Ed.2.0 Clause 13.3
Frequency and time weightings at 1 kHz IEC 61672-3 Ed.2.0 Clause 14
Long term stability test - IEC 61672-3 Ed.2.0 Clause 15

Level linearity on the reference level range - IEC 61672-3 Ed.2.0 Clause 16
Level linearity including the level range control - IEC 61672-3 Ed.2.0 Clause 17
Toneburst response - IEC 61672-3 Ed.2.0 Clause 18

Peak C sound level - IEC 61672-3 Ed.2.0 Clause 19

Overload indication - IEC 61672-3 Ed.2.0 Clause 20

High level stability test - IEC 61672-3 Ed.2.0 Clause 21

Verification:
The verification measurements have been performed using the calibration system Norl504A with software

SImCal62Y8.exe.
Detailed measurement results are printed on the following pages.

Comment:

The values given in this Certificate of Calibration only relate to values measured at the time of the test and any
measurement uncertainties quoted will not include allowances for the equipment long term drift, variations with
environmental changes, vibration and shock during transportation, or the capability of any other laboratory to repeat
the measurement. The results apply to the item as received.

The results in this Certificate of Calibration only apply to the sample / calibration item as received.

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS dirctory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Unit (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.

ESG Matters Limited — Acoustic Calibration Centre
Unit 1818-19, 18/F, Tower A, Regent Centre, 63 Wo Yi Hop Road, Kwai Chung, Hong Kong
Tel : 2525 8033 Website : www.esgmatters.asia Email : email@esgmatters.asia

Page 3 of 10
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Certificate No.: A220075

Measurement results

Self-generated noise test - IEC 61672-3:2013 Clause 11

Description:

Relevant tests were carried out in accordance with Section 11 of IEC 61672-3:2013. The noise test is performed in
the most sensitive of the SLM with the microphone replaced by an equivalent impedance.

Noise level in A weighting network 16.6 dB
Noise level in C weighting network 19.0 dB
Noise level in Z (Lin) weighting network 254 dB

Frequency weighting test - IEC 61672-3:2013 Clause 13.3

Description:
Relevant tests were carried out in accordance with Section 13.3 of IEC 61672-3:2013. The frequency response of the
weighting networks are tested at octave intervals over the frequency ranges 63.1Hz to 15848.9 Hz.

On the reference level range and for each frequency weighting to be tested, the level of a 1 kHz input signal shall be
adjusted to yield an indication that is 45 dB less than the upper boundary stated in the Instruction Manual for the
linear operating range at 1 kHz on the reference level range.

Frequency weighting A:
Frequency | Reference | Measured | Expanded | Coverage | Deviation Acceptance Maximum
level level Measurement | Factor limit (dB) permitted
Uncertainty k uncertainty
U
Hz dB dB dB dB + - dB
63.1 95.0 94.9 0.1 -0.1 1.0 1.0
125.9 95.0 95.0 0.1 0.0 1.0 1.0
251.2 95.0 94.9 0.1 -0.1 1.0 1.0
501.2 95.0 95.0 0.1 0.0 1.0 1.0 0.6
1000.0 95.0 95.0 0.1 1.96 0.0 0.7 0.7
1995.3 95.0 95.1 0.1 0.1 1.0 1.0
3981.1 95.0 95.2 0.1 0.2 1.0 1.0
7943.3 95.0 95.7 0.1 0.7 1.5 2.5 0.7
15848.9 95.0 92.0 0.1 -3.0 2.5 16 1.0
Frequency weighting C:
Frequency | Reference | Measured | Expanded Coverage | Deviation Acceptance Maximum
level level Measurement | Factor limit (dB) permitted
Uncertainty k uncertainty
U
Hz dB dB dB dB + = dB
63.1 95.0 94.9 0.1 -0.1 1.0 1.0
125.9 95.0 95.0 0.1 0.0 1.0 1.0
251.2 95.0 94.9 0.1 -0.1 1.0 1.0
501.2 95.0 95.0 0.1 0.0 1.0 1.0 0.6
1000.0 95.0 95.0 0.1 1.96 0.0 0.7 0.7
1995.3 95.0 95.0 0.1 0.0 1.0 1.0
3981.1 95.0 95.2 0.1 0.2 1.0 1.0
7943.3 95.0 95.6 0.1 0.6 1.5 25 0.7
15848.9 95.0 91.9 0.1 -3.1 2.5 16 1.0

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS dirctory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Unit (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.

ESG Matters Limited — Acoustic Calibration Centre
Unit 1818-19, 18/F, Tower A, Regent Centre, 63 Wo Yi Hop Road, Kwai Chung, Hong Kong
Tel : 2525 8033 Website : www.esgmatters.asia Email : email@esgmatters.asia

Page 4 of 10
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Certificate No.: A220075

Frequency weighting Z:
Frequency | Reference | Measured Expanded Coverage | Deviation Acceptance Maximum
level level Measurement | Factor limit (dB) permitted
Uncertainty k uncertainty
U
Hz dB dB dB dB + - dB
63.1 95.0 95.0 0.1 0.0 1.0 1.0
125.9 95.0 95.0 0.1 0.0 1.0 1.0
251.2 95.0 95.0 0.1 0.0 1.0 1.0
501.2 95.0 95.0 0.1 0.0 1.0 1.0 0.6
1000.0 95.0 95.0 0.1 1.96 0.0 0.7 0.7
1995.3 95.0 95.0 0.1 0.0 1.0 1.0
3981.1 95.0 94.9 0.1 -0.1 1.0 1.0
7943.3 95.0 95.0 0.1 0.0 1.5 2.5 0.7
15848.9 95.0 94.8 0.1 -0.2 2:5 16 1.0

Frequency and time weighting test at 1kHz- IEC 61672-3:2013 Clause 14

Description:

Relevant tests were carried out in accordance with Section 14 of IEC 61672-3:2013. For a steady sinusoidal electrical
input signal at 1 kHz on the reference level range and with an input signal that yields an indication of the reference
sound pressure level with frequency weighting A ,C and Z, with the sound level meter set to display F-time-weighted
sound level, or time averaged sound level, as available. In addition, the indications with frequency weighting A shall
be recorded with the sound level meter set to display F-time-weighted sound level, S-timeweighted sound level, and
time-averaged sound level.

Parameter | Reference Measured Expanded | Coverage | Deviation Acceptance Maximum
setting level Level Measurement | Factor Limits (dB) permitted
Uncertainty k uncertainty
U
dB dB dB dB + - dB
LarSPL 94.0 94.0 0.1 0.0
LcpSPL 94.0 94.0 0.1 0.0 0.2 0.2
LzzSPL 94.0 94.0 0.1 0.0
LasSPL 94.0 94.0 0.1 196 0.0 0.2
LAeq 94.0 94.0 0.1 0.0 0.1 0.1
LAE 114.0 114.1 0.1 0.1

Long term stability test - IEC 61672-3:2013 Clause 15

Description:

Relevant tests were carried out in accordance with Section 15 of IEC 61672-3:2013. The long-term stability of a
sound level meter is evaluated from the difference between the A-weighted sound levels indicated in response to
steady 1 kHz signals applied at the beginning and end of a period of operation. The period of continuous operation
shall be between 25 min and 35 min are performed.

Test signal: Sine wave at 1 kHz

Time Reading at | Readingat | Expanded | Coverage | Deviation | Acceptance Limits | Maximum
interval | beginning Ending | Measurement | Factor (dB) permitted
Uncertainty k uncertainty
U
mm:ss dB dB dB dB + - dB
25:10 94.0 94.0 0.1 1.96 0.0 0.1 0.1 0.1

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS dirctory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Unit (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.

ESG Matters Limited — Acoustic Calibration Centre
Unit 1818-19, 18/F, Tower A, Regent Centre, 63 Wo Yi Hop Road, Kwai Chung, Hong Kong
Website : www.esgmatters.asia Email : email@esgmatters.asia

Tel : 2525 8033

Page 5 of 10
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Certificate No.: A220075

Level linearity on the reference level range test - IEC 61672-3:2013 Clause 16

Description:

Relevant tests were carried out in accordance with Section 16 of IEC 61672-3:2013. Level linearity shall be tested with
steady sinusoidal electrical signals at a frequency of 8 kHz with the sound level meter set for frequency-weighting A.
Level linearity shall be measured in 5 dB steps of increasing input signal level from the starting point up to within 5 dB
of the upper boundary stated in the Instruction Manual for the linear operating range at 8 kHz, then at 1 dB steps of
increasing input signal level up to, but not including, the first indication of overload. The test of level linearity shall
then be continued at 5 dB steps of decreasing input signal level from the starting point down to within 5 dB of the
specified lower boundary, then at 1 dB steps of decreasing input signal level down to, but not including, the first
indication of an under-range condition.

Reference | Measured Expanded Coverage Deviation Acceptance Maximum
level level Measurement Factor limit (dB) permitted
Uncertainty k uncertainty
U
dB dB dB dB + = dB
94.0 93.9 0.1 -0.1
99.0 98.9 0.1 -0.1
104.0 103.9 0.1 -0.1
109.0 108.9 0.1 -0.1
114.0 113.9 0.1 -0.1
119.0 118.8 0.1 -0.2 0.3
124.0 123.8 0.1 -0.2
129.0 128.8 0.1 -0.2
134.0 133.8 0.1 -0.2
136.0 135.8 0.1 -0.2
137.0 136.8 0.1 -0.2
138.0 137.8 0.1 -0.2
139.0 138.8 0.1 -0.2
140.0 139.8 0.1 e 0.2 wE e
94.0 93.9 0.1 -0.1
89.0 88.9 0.1 -0.1
84.0 83.8 0.1 -0.2
79.0 78.8 0.1 -0.2
74.0 73.8 0.1 -0.2 0.3
69.0 68.8 0.1 -0.2
64.0 63.8 0.1 -0.2
59.0 58.9 0.1 -0.1
54.0 53.9 0.1 -0.1
50.0 50.1 0.1 0.1
49.0 49.1 0.1 0.1
45.0 45.5 0.1 0.5

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory Accreditation
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Certificate No.: A220075

Level linearity including the level range control test - IEC 61672-3:2013 Clause 17

Description:

Relevant tests were carried out in accordance with Section 17 of IEC 61672-3:2013. For sound level meters that have
more than one level range, tests of level linearity deviations including deviations introduced by the level range control
shall be performed with steady sinusoidal electrical input signals at a frequency of 1 kHz and with the sound level meter
set for frequency weighting A.

For each level range, the level of the input signal shall then be adjusted to yield a signal level that is expected to be 5 dB
greater than the signal level that first causes an indication of under-range on a level range.

Full Reference Measured Expanded Coverage | Deviation | Acceptance Maximum
Scale level level Measurement Factor limit (dB) permitted
Uncertainty k uncertainty
U
dB dB dB dB dB + | - dB

Measured at 1 kHz

The following measurements are SPL measurements

Measuring the reference level on the available ranges

140.0 94.0 94.0 0.1 0.0

1200 | 94.0 94.1 0.1 Lo 0.1 B 02
Measuring 5 dB below full scale on all available ranges

140.0 135.0 135.0 0.1 0.0

120.0 115.0 115.0 0.1 e 0.0 R -
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Certificate No.: A220075

Toneburst response test - IEC 61672-3:2013 Clause 18

Description:

Relevant tests were carried out in accordance with Section 18 of IEC 61672-3:2013. For the toneburst signals,
indications of the sound level meter to be recorded are maximum F-time-weighted sound level, maximum S-time-
weighted sound level, and sound exposure level. The level of the steady input signal shall be adjusted to display an F-
time-weighted, S time-weighted, or time-averaged sound level, as appropriate, that is 3 dB less than the upper boundary
stated in the Instruction Manual for the linear operating range at 4 kHz on the reference level range.

For tests with the F time weighting, the indication shall be recorded of the maximum F time-weighted sound level in
response to tonebursts having durations of 200 ms, 2 ms, and 0.25 ms.

For tests with the S time weighting, the indication shall be recorded of the maximum S time-weighted sound level in
response to tonebursts having durations of 200 ms and 2 ms.

For measurements of sound exposure level (or time-averaged sound level for an averaging time that includes the
toneburst), the indications in response to tonebursts having durations of 200 ms, 2 ms, and 0.25 ms.

Parameter Burst | Reference | Measured Expanded | Coverage | Deviation | Acceptance | Maximum
setting duration level level Measurement | Factor limit (dB) permitted
Uncertainty k uncertaint
U y
ms dB dB dB dB + - dB
200 136.0 136.0 0.1 0.0 0.5 0.5
LaeMAX 2 119.0 118.7 0.1 -0.3 1.0 1.5
0.25 110.0 109.8 0.1 -0.2 1.0 3.0
200 129.6 129.6 0.1 0.0 0.5 0.5
Lahdal 5 110.0 | 110.0 0.1 — 00 [ 10 [30 ] %
200 130.0 130.1 0.1 0.1 0.5 0.5
LAE 2 110.0 110.0 0.1 0.0 1.0 1.5
0.25 101.0 100.9 0.1 -0.1 1.0 3.0
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Certificate No.. A220075

Peak C sound level test - IEC 61672-3:2013 Clause 19

Description:

Relevant tests were carried out in accordance with Section 19 of IEC 61672-3:2013. Indications of C-weighted peak
sound level shall be tested on the least-sensitive level range. The test signals consist of (a) a single complete cycle of
an 8 kHz sinusoid starting and stopping at zero crossings and (b) positive and negative half cycles of a 500 Hz
sinusoid that also start and stop at zero crossings.

The level of the steady sinusoidal 8 kHz electrical input signal, from which a single complete cycle is extracted, shall
be adjusted to yield an indication of C-weighted, F-timeweighted sound level, or C-weighted, time-averaged sound
level, that is 8 dB less than the upper boundary stated in the Instruction Manual for the peak level range at 8 kHz on
the least sensitive level range.

The level of the steady sinusoidal 500 Hz electrical input signal, from which positive and negative half cycles are
extracted, shall be adjusted to yield an indication of C-weighted, F time-weighted sound level, or C-weighted, time-
averaged sound level, that is 8 dB less than the upper boundary stated in the Instruction Manual for the peak level
range on the least-sensitive level range.

Pulse Pulse Reference | Measured Expanded Coverage | Deviation | Acceptance | Maximum
type frequency | Peak level level Measurement | Factor limit (dB) | permitted
Uncertainty k uncertainty
U
Hz dB dB dB dB + - dB
1 cycle 8000 138.40 137.90 0.10 -0.50 2.00 | 2.00
Positive
sl 500 140.40 139.60 0.10 1.96 -0.80 0.35
Neoati 1.00 | 1.00
EETE 508 14040 | 139.50 0.10 -0.90
cycle

Overload indication test - IEC 61672-3:2013 Clause 20

Description:

Relevant tests were carried out in accordance with Section 20 of IEC 61672-3:2013. The sound level meter set to
display A-weighted, time-averaged sound level. Positive and negative one-half cycle sinusoidal electrical signals at a
frequency of 4 kHz.

The test shall begin at an indicated time-averaged level for the steady input signal that corresponds to 1 dB less than
the upper boundary specified for the linear operating range at 4 kHz. The level of the single positive one-half-cycle
input signal shall be increased to the first indication of overload, to a resolution of 0,1 dB. The process shall be
repeated for the single negative one-half-cycle signal.

Overload indication at 4 kHz Expanded Coverage Deviation | Acceptance limit Maximum
Positive one- | Negative one- Measurement Factor (dB) permitted
half-cycle half-cycle Uncertainty k uncertainty
U
dB dB dB dB + - dB
146.70 147.10 0.10 1.96 0.40 1.50 1.50 0.25
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Certificate No.. A220075

High level stability test - IEC 61672-3:2013 Clause 21

Description:

Relevant tests were carried out in accordance with Section 21 of IEC 61672-3:2013. The ability of a sound level
meter to operate continuously in response to high signal levels without significant change in sensitivity is evaluated
from the difference between the A weighted sound levels indicated in response to a steady 1 kHz electrical signal at
the beginning and end of a 5 min period of continuous exposure to the signal.

The level of the steady electrical input signal shall be that which is required to display the sound level that is 1 dB
less than the upper boundary of the 1 kHz linear operating range on the least-sensitive level range.

Reading at | Reading Expanded Coverage Deviation Acceptance Maximum permitted
beginning | at Ending Measurement Factor Limits (dB) uncertainty
Uncertainty k
U
dB dB dB dB + - dB
139.0 139.0 1.0 1.96 0.0 0.1 0.1 0.1
Remark:

Acoustical levels are stated relative to 20pPa. Other dB levels are relative values.

-END -
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Certificate of Calibration
Certificate No.: B220032

Description:
Make:
Model:
Serial No.:
Class:

Customer:
Department:
Address:

Date of receipt the calibration item:

Environmental conditions:
Pressure:

Temperature:

Humidity:

Date of calibration:
Date of issue:

Prepared by:

Checked by:

Approved Signatory:

Sound calibrator
Quest

QC-10
QI9010183

1

Apex Testing & Certificate Ltd

Unit D6A, 10/F, TML Tower, 3 Hoi Shing Road, Tsuen Wan, N.T.

2022-09-26

(100.34  +0.50) kPa
21.6 +1.0)°C
(57,0 +2.0)%RH

2022-10-05
2022-10-05

Thawefe)

Ho Tsz Chun

ChoVPui Sum

Choi'Pui Sum
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Certificate No.: B220032

Preconditioning:
The equipment was preconditioned for more than 12 hours at the measurement conditions of pressure, temperature and
humidity.

Measurement method:
A description of the in-house test procedure (ESG-NOISE-003) is available separately from the calibration laboratory.

Test Specification:
The Sound Calibrator has been calibrated in accordance with the requirements as specified the in-house test procedure
ESG-NOISE-003.

The verification measurements were performed using the calibration system Norl504A with software
CalCal62NCL.exe. As acoustical reference was used WSM - Nor1225-215371 with sensitivity: 54.76 mV/Pa.

Reference equipment used in the calibration:

Description: Model: Serial No. Calibration Date: Traceable to:

Signal generator DS 360 123901 2021-07-30 The Government of HKSAR
Standards and Calibration

Laboratory
Multimeter Agilent MY41030277 2021-08-03 The Government of HKSAR
34401A Standards and Calibration

Laboratory
Meteo Station HM30 HM30 J120806 2021-08-20 Huber Instrumente Calibration

Laboratory
Reference microphone Nor 1225 215371 2021-06-28 The Government of HKSAR
Standards and Calibration

Laboratory
Reference Calibrator B&K 4231 3014997 2021-08-03 The Government of HKSAR
Standards and Calibration

Laboratory
Audio Analyzer 8903B 3011A11797 2021-08-13 China Ceprei Laboratory

Calibration & Testing Centre

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory A ccreditation
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Certificate No.: B220032

Uncertainty:

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by
the coverage factor k, which with the reported effective degree of freedom corresponds to coverage probability of
approximately 95%. The standard uncertainty of measurement has been determined in accordance with EA publication
EA-4/02.

The measurement uncertainty evaluation has been carried out in accordance with principles in the Evaluation of
Measurement Data — Guide to the Expression of Uncertainty in Measurement, JCGM 100:2008. The expanded
measurement uncertainty U, with its coverage factor &, corresponds to an approximate 95% probability that the value of
measurand Y lies within the interval y-U to y+U. The combined standard measurement uncertainty u. can be calculated
as u. = Ulk and its degree of freedom V. is given by the t-distribution with the respective & value.

Comment:

The values given in this Certificate of Calibration only relate to values measured at the time of the test and any
measurement uncertainties quoted will not include allowances for the equipment long term drift, variations with
environmental changes, vibration and shock during transportation, or the capability of any other laboratory to repeat the
measurement. The results apply to the item as received.

All tests are performed according to in-house test procedure ESG-Noise-003.

The results in this Certificate of Calibration only apply to the sample / calibration item as received.

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory A ccreditation
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Certificate No.: B220032

Table 1

Sound Pressure Level Test Results

Description:

Performance tests were carried out in accordance with Annex B.3.4.3.2 of IEC 60942:2003. The sound pressure level
generated by the equipment was compare to the reference sound pressure level by the reference equipment B&K 4231
(Equipment No.:3014997).

Quest QC-10 Measured Deviation Acceptance | Maximum
(b) —(a) Limits Permitted
Frequency Sound Pressure Level Value Measurement Uncertainty Uncertainty
Setting Expected Measured y Expanded Coverage
Reading Reading Measurement Factor
(a) (b) Uncertainty k
U
(Hz) (dB) (dB) (dB) (dB) (dB) (dB)
1000.00 114.00 113.85 -0.15 0.13 1.96 +0.40 0.15

The calibrator was placed on top of the reference microphone, only held in place by gravity. At least three repetitions
have been performed. No adapter ring was needed to obtain half inch configuration.

The calibrator level was not adjusted.

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory A ccreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS dirctory of accredited laboratories. The results shown in this certificate
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Certificate No.. B220032

Table 2

Frequency Test Results

Description:

Relevant tests were carried out in accordance with Annex B.3.5 of IEC 60942:2003. The frequency of sound pressure
level generated by the equipment was measured by the multimeter (Equipment No.: MY41030277).

Quest QC-10 Measured Deviation Acceptance | Maximum
[ =([b] — [a])/[a] x 100%] Limits Permitted
Sound Frequency Value Measurement Uncertainty Uncertainty
Pressure Expected Measured y Expanded Coverage

Level Reading Reading Measurement Factor

Setting (a) (b) Uncertainty k
U

(dB) (Hz) (Hz) (%) (7o) (%) (7o)

114.00 1000.00 998.68 -0.13 0.14 1.96 +1.00 0.30

The calibrator was placed on top of the reference microphone, only held in place by gravity. At least three repetitions
have been performed. No adapter ring was needed to obtain half inch configuration.

The calibrator level was not adjusted.

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 302) under the Hong Kong Laboratory A ccreditation
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Certificate No.: B220032

Table 3

Total Distortion Test Results

Description:

No.: 3011A11797).

Relevant tests were carried out in accordance with Annex B.3.6 of IEC 60942:2003. The total distortion of the
acoustic signal generated by the equipment was measured by the Laboratory’s audio analyzer (Equipment

Quest QC-10 Measured Total Distortion Acceptance Maximum
Limits Permitted
Frequency Sound Value Measurement Uncertainty Uncertainty
Setting Pressure y Expanded Coverage
Level Measurement Factor
Setting Uncertainty k
U
(Hz) (dB) (%) (%) (%) (%)
1000.00 114.00 0.43 0.21 1.96 +3.00 0.50

The calibrator was placed on top of the reference microphone, only held in place by gravity. At least three repetitions

have been performed. No adapter ring was needed to obtain half inch configuration.

The calibrator level was not adjusted.

The stated levels are relative to 20pPa. The distortion value (in %) is the signal to total noise ratio.

- END -
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