BRAIREREA

Creation

Engirisering Sun Creation Engineering Limited

Calibration & Testing Laboratory

=

Certificate of Calibration

BRIEEEH

ITEM TESTED / 2fT8H (Job No./ FFE[4E%7 : 1C19-0995)
Description / 85455 :  Precision Acoustic Calibrator

Manufacturer / B{3Erg : LARSON DAVIS

Model No. / AigE 1 CAL200
Serial No. / 4758 ;11333

Supplied By / 5t  :  Envirotech Services Co.
Room 113, I/F, My Loft, 9 Hoi Wing Road, Tuen Mun,
New Territories, Hong Kong

Certificate No. : (C192695
G dmaie

Date of Receipt / It HEH : 17 May 2019

TEST CONDITIONS / HIER 4
Temperature / 3@/ @ (23 £2)°C
Line Voltage / EEE : -

Relative Humidity / FH¥EE ©  (50+25)%

TEST SPECIFICATIONS / ISR T
Calibration check

DATE OF TEST/ JIEAHH : 26 May2019

TEST RESULTS / HZ&ER

The results apply to the particular unit-under-test only.
The results do not exceed manufacturer's specification.

The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :
- The Government of The Hong Kong Special Administrative Region Standard & Calibration Laboratory
- The Bruel & Kjaer Calibration Laboratory, Denmark

- Agilent Technologies / Keysight Technologies
- Fluke Everett Service Center, USA

Tested By W\‘Jr\’(, .
I H T Whng
Technical Officer
1
Certified By i

K jf‘
Engineer

Date of Issue

HEkHH

29 May 2019

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior

written approval of this laboratory.
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Sun Creation Engineering Limited

Calibration & Testing Laboratory

Certificate of Calibration

—_
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Certificate No. :
EERIR

C192695

1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours before the commencement

of the test.

2. The results presented are the mean of 3 measurements at each calibration point.

3. Test equipment :

Equipment ID Description Certificate No.
CL130 Universal Counter C183775
CL281 Multifunction Acoustic Calibrator CDK1806821
TSTI50A Measuring Amplifier C181288
4. Test procedure : MA100N.
5. Results:
5.1 Sound Level Accuracy
uuT Measured Value Mfr’s Spec. Uncertainty of Measured Value
Nominal Value (dB) (dB) (dB)
94 dB, 1 kHz 93.8 +0.2 +0.2
114 dB, 1 kHz 113.8
5.2 Frequency Accuracy
UUT Nominal Value Measured Value Mifr’s Uncertainty of Measured Value
(kHz) (kHz) Spec. (Hz)
1 1.000 1kHz+1% +1

Remark : The uncertainties are for a confidence probability of not less than 95 %.

Note :

Only the original copy or the laboratory’s certified true copy is valid.

The values given in this Certificate only relate to the values measured at the time of the test and any uncertainties
quoted will not include allowance for the equipment long term drift, variations with environment changes,
vibration and shock during transportation, overloading, mis-handling, or the capability of any other laboratory to
repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or damage resulting
from the use of the equipment.

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior

written approval of this laboratory.
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Sun Creation Engineering Limited - Calibration & Testing Laboratory
c/o 4/F, 1 Hing On Lane, Tuen Mun, New Temmtories, Hong Kong
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Calibration Certificate

Certificate Number 2019006430

Customer:
Envirotech Service Company

Rm 113 1/F My loft 9
Hoi Wind Redad Tuen Mum,NT,Hong Kong

Model Number  CAL200

Procedure Number  D0001.8386

Serial Number 16878 Technician Scoit Montgomery
Test Resuits Pass Calibration Date 21 May 2019
Calibration Due
iti iti As Manufactured
Initial Condition u Temperature 25 B +03°C
Description Larson Davis CAL200 Acoustic Calibrator Humidity 30 %RH %3 %RH
Static Pressure 101.0 kPa *1kPa
Evaluation Method The data is aguired by the insert voltage calibration method using the reference microphone's open

circuit sensitivity. Data reported in dB re 20 pPa.

Compliance Standards Compliant to Manufacturer Specifications per D0001.8190 and the following standards:

IEC 60942:2017

ANSI 51.40-2006

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
{unless otherwise noted). It has been calibrated using measurement standards traceable to the S through the National Institute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISO/IEC 17025;2005.

Test points marked with a £ in the uncertainties column do not fall within this laboratory's scope of accreditation.
The quality system is registered to 1SO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM), A
coverage factar of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

k _ o it i S ds Usel 0 0 TS e R
Description Cal Date Cal Due Cal Standard
Agilent 34401A DMM 09/06/2018  09/06/2019 001021
Larson Davis Model 2900 Real Time Analyzer 04/02/2019  04/02/2020 001051
Microphone Calibration System 03/04/2019  03/04/2020 005446
1/2" Preamplifier 09/20/2018  09/20/2019 006506
Larson Davis 1/2" Preamplifier 7-pin LEMO 08/07/2018  08/07/2019 006507
1/2 inch Microphone - RI - 200V 11/12/2018  11/12/2019 006511
Pressure Transducer 07/18/2018  07/18/2019 007368

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo,UT 84601,United States

716-684-0001
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Certificate Number 2019006430

Output Level
‘Nominal Level  Pres 2 TestResult  Lowerlimit  Upperfimit  Expanded Uncerfamnty R """""" lt
1B B e e R T T e L e
114 101.3 114.01 114.20 0.14 Pass
94 101.0 94.00 94.20 0.14 Pass
-- End of measurement results—
Frequency
Nominal I:E\;:“el """ Pressure Fest Resultw Imwerllmlt Uppt;l_'“ii‘mit """"""" iiifmndt;d E}n"cerimnty Resulé :
[aB] e ke A PHE e R g B [Hzl Wy
114 101.3 1,000.07 990.00 1,010.00 0.20 Pags
94 101.0 1,000.05 990.00 1,010.00 0.20 Pass
-- End of measurement results—
Total Harmonic Distortion + Noise (THD+N)
Nominal Level Pressure TestResult  Lower limit Upper limit Expanded Uncertainty S e
BB e 0 e Sl Paps T e il me N e M S et
114 101.3 0.35 0.00 2.00 025% Pass
94 101.0 0.37 0.00 200 0251 Pass
-- End of measurement results—
Level Change Over Pressure
Tested at: 114 dB, 23 °C, 34 %R
s . R . ﬁppéf e Eﬁi_gamiéci s R =
[kPa] MR [BISSmee. - JBlReE T e aE| =
108.0 -0.02 -0.30 0.30 0.04 Pass
101.3 0.00 -0.30 0.30 0.04 1 Pass
92.0 0.02 -0.30 0.30 0.04% Pass
83.0 0.01 -0.30 0.30 004 % Pass
74.0 -0.03 -0.30 0.30 0.04% Pass
65.0 0.12 -0.30 0.30 0.04% Pass
-- End of measurement results--
Frequency Change Over Pressure
Tested at: 114 dB, 23 °C, 34 %RH
Nominal Preqsure  Pressure Lower limit Upper limit Expanded Uncertainty Resilt
[ikPa] e ] g o v e Bl Py i
108.0 107.9 -10.00 10.00 0.20% Pass
101.3 101.3 -10.00 10.00 0.20 % Pass
92.0 91.9 -10.00 10.00 0.20% Pass
83.0 83.0 -10.00 10.00 020%t Pass
74.0 74.1 -10.00 10.00 020 % Pass
635.0 65.1 -10.00 10.00 . 0.20% Pass
-- End of measurement results--
LARSON DAVIS - A PCB PIEZOTRONICS DIV. Sy, - @
1681 West 820 North ii\\\:///f @D LAR 5 ON DAVIS
Provo,UT 84601,United States z’,ﬁ\‘? ﬁfaﬁm&ﬁj A BCB PIEZOTRONICS DIV,
716-684-0001 AR " Cert. £3622.01
$/31/2019 4:25:24PM Page2 of 3 RRCRLAHI ey B



Tested at: 114 dB, 23 °C, 34 %RH

N 'rii.inal Pressure Pressure  Tes
[kPa] [kPa]

o — e

101.3 101.3

92.0 91.9

83.0 83.0

74.0 741

65.0 65.1

t Result

Certificate Number 2019006430
Total Harmonic Distortion + Noise (THD+N) Over Pressure

-- End of measurersent results--

Upper limit

2.00
2.00
2.00
2.00
2.00
2.00

Signatory: _Seoft Mendgomery

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 North

Provo,UT 84601,United States

716-684-0001

5/31/2019 4:25:24PM
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Sl i Sun Creation Engineering Limited

- Calibration & Testing Laboratory

Certificate of Calibration

PRIEEEE

ITEM TESTED / 25f&7HH (Job No./ FF5 455 : 1C19-0656 )

Description / #85%%% :  Sound Level Meter
Manufacturer / #3578 :  Rion

Model No. / g . NL-52

Serial No. / 4758 . 00643039

Supplied By / Z=5t3 :  Envirotech Services Co.

Certificate No. :
R i

Date of Receipt / {4 HHA :

Room 113, 1/F, My Loft, 9 Hoi Wing Road, Tuen Mun,

New Territories, Hong Kong

C191943

1 April 2019

TEST CONDITIONS / stk
Temperature / JREE : (23+£2)°C
Line Voltage / R : -

Relative Humidity / fR%]8E

(50 +25)%

TEST SPECIFICATIONS / IS8 %
Calibration check

DATE OF TEST / BlzRHE] : 14 April 2019

TEST RESULTS / Jjsh4E 5

The results apply to the particular unit-under-test only.
The results do not exceed manufacturer's specification.
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :

The Bruel & Kjaer Calibration Laboratory, Denmark
Agilent Technologies / Keysight Technologies
Fluke Everett Service Center, USA

Tested By : \ m .

il H T Wong
Technical Officer

The Government of The Hong Kong Special Administrative Region Standard & Calibration Laboratory

Certified By : /%0 Date of Issue
g K U Lee HEHH
Engineer

16 April 2019

The test equipment used for calibration are traceable to the Nation Standards as specified m this certificate. This certificate shall not be reproduced except in full,

written approval of this laboratory.
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Sun Creation Engineering Limited  Calibration & Testing Laboratory
¢/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong,
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Tel/TEak: (852) 2927 2606 Fax/{HFL: (852) 2744 8986 E-mail ¥53: callable suncreation.com

Website $@HF: www.suncreation.com

without the prior
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Engineering ~ Sun Creation Engineering Limited

- Calibration & Testing Laboratory

Cel‘tiﬁcate Of Calibration Certificate No. : C191943

] A == spesmgsD
FIEEE BEER
1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours, and switched on to

warm up for over 10 minutes before the commencement of the test.

2. Self-calibration was performed before the test.

3. The results presented are the mean of 3 measurements at each calibration point.

4, Test equipment ;
Equipment ID Description Certificate No.
CL230 40 MHz Arbitrary Waveform Generator C190176
CL281 Multifunction Acoustic Calibrator CDK1806821

3. Test procedure : MAIOIN.

6. Results :

6.1 Sound Pressure Level

6.1.1 Reference Sound Pressure Level

UUT Setting Applied Value uuT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting (dB) (kHz) (dB) (dB)
30-130 La A Fast 94.00 1 94.0 +1.1
6.1.2  Linearity
UUT Setting Applied Value uuT
Range Function Frequency Time Level Freq. Reading
(dB) Weighting Weighting (dB) (kHz) (dB)
30-130 La A Fast 94.00 1 94.0 (Ref)
104.00 104.0
114.00 114.0

IEC 61672 Class 1 Spec. : = 0.6 dB per 10 dB step and = 1.1 dB for overall different.

6.2 Time Weighting

UUT Setting Applied Value UuT [EC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting | (dB) | (kHz) (dB) (dB)
30-130 La A Fast 54.00 1 94.0 Ref.
Slow 54.0 +0.3
The test equipment used for calibration arc traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior

written approval of this laboratory.
AE TP IE ] I B R PSS o Je TRIE AN T I AR EE R R T -

Sun Creation Engineering Limited - Calibration & Testing Laboratory

c/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
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Sun
Creation
Engineering

Calibration & Testing Laboratory

(BRI IEREKRRT

Sun Creation Engineering Limited

Certificate of Calibration

RIEE

6.3

6.3.1

6.3.2

Certificate No. : C191943
SaE EERT
Frequency Weighting
A-Weighting
UUT Setting Applied Value UuUT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting | (dB) (dB) (dB)
30-130 Ly A Fast 94.00 63 Hz 67.7 262415
125 Hz 77.8 -16.1+1.5
250 Hz 85.3 -8.6+1.4
500 Hz 90.8 32x14
1 kHz 94.0 Ref.
2 kHz 95.2 +12+1.6
4 kHz 95.0 +1.0+ 1.6
8 kHlz 93.0 -1.1 (#2.1;-3.1)
12.5 kHz 89.6 4.3 (+3.0;-6.0)
C-Weighting
UUT Setting Applied Value uuT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting | (dB) (dB) (dB)
30-130 Le C Fast 94.00 63 Hz 93.2 0.8+1.5
125 Hz 93.8 02+1.5
250 Hz 94.0 0.0=x14
500 Hz 94.0 00x14
1 kHz 94.0 Ref.
2 kHz 93.8 02+16
4 kHz 93.2 -0.8x1.6
8 kHz 91.1 -3.0 (+2.1;-3.1)
12.5 kHz 87.6 -6.2 (+3.0 ; -6.0)

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior

written approval of this laboratory.
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Sun Creation Engineering Limited  Calibration & Testing Laboratory
c/o 4F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
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BEIITEBRAT

Sun Creation Engineering Limited

Calibration & Testing Laboratory

Certificate of Calibration Clortificaie Mo, '« GO
IR E e

Remarks : - UUT Microphone Model No. : UC-59 & S/N : 04871

- Mft’s Spec. : IEC 61672 Class 1

- Uncertainties of Applied Value: 94dB :63Hz-125Hz :+0.35dB
250Hz-500Hz :£0.30dB

1 kHz :+0.20dB

2kHz - 4 kHz :+£035dB

§ kHz :+=0.45dB

12.5 kHz 14+ 0.70 dB
104 dB : 1 kHz :£0.10 dB (Ref. 94 dB)
114 dB : 1 kHz :£0.10 dB (Ref. 94 dB)

- The uncertainties are for a confidence probability of not less than 95 %.

Note :
Only the original copy or the laboratory’s certified true copy is valid.

The values given in this Certificate only relate to the values measured at the time of the test and any
uncertainties quoted will not include allowance for the equipment long term drift, variations with environment
changes, vibration and shock during transportation, overloading, mis-handling, or the capability of any other
laboratory to repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or
damage resulting from the use of the equipment.

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited - Calibration & Testing Laboratory

c/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
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