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" Environmental

B Calibration Certification information
Cal, Date: January 11, 2019 Rootsmeter 5/N: 438320 Ta: 2493 K
Dperator:  lim Tisch Pa; 7a0,7 mim Hg
Calibration Model #:  TE-5025A Calibrator 5/n: 0005
Wiol. Init Viol. Fimal Avol. ATime AP AH
Run [(m3) (m3) (m3) {min) {rmm Hg) {in H2O)
1 1 F 1 1.4090 3.2 L0048
2 3 [ 1 0.9980 6.4 4.00|
3 5 B 1 0,8900] 7.8 5.00}
4 7 B 1 0.8450] 8.7 5.50(
5 9 10 1 0.6990} 12.6 8.00|
Data Tabulation
Pa Y Tstd }
Vatd Qstd 1.! { Pstd /| Ta Qa ﬂ"'{ Ta/ Pﬂ;‘
{m3) {x-axis) Ly-axis) Wa [ -auis) [y-anis)
10138} 07195 14268 0.94958 0,706y 0LET 7?7
1.0095 1.0115 20180 (.9916 094935 1.2412
1007 1.1321 2.2561 09897 1.1131 13877
1.0064 1.1510§ 2.3863 L9886 11809 1.4555
10012 1.4323' 2. B538 09834 1.4069 1.7553
m= 1.599861 m= 1.25149
QsTD b= -0.00882 QA b= 0.00543
r= 0.99997 = ﬂ.!!ﬂﬂﬂ
Calculations
Vstd=[AVol[[Pa-AP)/Pstd}[Tste, Ta) Va=|hval|[Pa-&F)/Pa)
Qstd=|Vstd/ATime Qa={Va/aTime
For subsequent flow rate calculations:
Qstd= 1/m ((Jmi( e —*‘i’—)) ) Qa= 1/m <( .I,'nH[raJPa}:}-h)
Standard Conditions
Tsid:]  29B.15 g RECALIBRATION
Pstd: 760 mm Hg
U5 EPA recommends annual recalibration per 1598
|8H: calibrator manometer reading [in H20) 40 Code of Federal Regulations Part 50 to 51,
.ﬂP roctsmeter manometer reading |mim Hg}l Appendiz B ta Part 50, Reference Method for the
Ti actual absolute temperature (K] Petermination of Suspended Particufate Matber in
Pa: actual barometric pressure [mm HE.] the Atmosphere, 9.2.17, page 30
(b: Tntercept
[ slope
ich Emvironmental, inc. wiww.tisch-env.cam
5 South Miami Avenue TOLL FREE: [BT7)263-T610
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Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA1b Calbration Date : 16-Aug-19

Equipment no. : HVS001 Calbration Due Date 16-Oct-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg

Orifice Transfer Standard Information

Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = Mc XQgqq +b¢

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8595 21 20.7199
2 2.4 2.4 4.8 1.0860 30 29.5999
3 35 3.5 7.0 1.3106 42 41.4398
4 4.5 4.5 9.0 1.4854 46 45.3864
5 5.4 5.4 10.8 1.6268 54 53.2797

By Linear Regression of Y on X

Slope, m = 41.8891 Intercept, b = -15.2670
Correlation Coefficient* = 0.9953
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Aug-19 ate 16-Aug-19




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA1b Calbration Date 18-Oct-19
Equipment no. HVS001 Calbration Due Date 18-Dec-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300 Kelvin|Pressure, P, 1017 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.4 14 2.8 0.8404 27 26.9589
2 1.9 19 3.8 0.9783 31 30.9529
3 25 25 5.0 1.1215 36 35.9452
4 4.1 4.1 8.2 1.4350 42 41.9361
5 4.8 4.8 9.6 1.5523 47 46.9285
By Linear Regression of Y on X
Slope, m = 26.6137 Intercept, b = 4.9937
Correlation Coefficient* = 0.9936
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Laurance Yung Checked by James Chu
18-Oct-19 Date 18-Oct-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA2a Calbration Date : 16-Aug-19

Equipment no. : HVS002 Calbration Due Date 16-Oct-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg

Orifice Transfer Standard Information

Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = Mc XQgqq +b¢

Calibration of TSP

Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8595 22 21.7066
2 2.4 2.4 4.8 1.0860 34 33.5465
3 3.4 3.4 6.8 1.2918 41 40.4531
4 4.0 4.0 8.0 1.4007 48 47.3598
5 5.2 5.2 10.4 1.5965 56 55.2531

By Linear Regression of Y on X

Slope, m = 45.1129 Intercept, b = -16.5869
Correlation Coefficient* = 0.9972
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Aug-19 ate 16-Aug-19




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA2a Calbration Date 18-Oct-19
Equipment no. HVS002 Calbration Due Date 18-Dec-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300 Kelvin|Pressure, P, 1017 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 2.1 21 4.2 1.0283 23 22.9650
2 2.6 2.6 5.2 1.1436 29 28.9559
3 3.2 3.2 6.4 1.2683 36 35.9452
4 3.8 3.8 7.6 1.3817 42 41.9361
5 4.1 4.1 8.2 1.4350 48 47.9270
By Linear Regression of Y on X
Slope, m = 58.9997 Intercept, b = -38.2849
Correlation Coefficient* = 0.9939
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Laurance Yung Checked by James Chu
18-Oct-19 Date 18-Oct-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA3a Calbration Date 16-Aug-19
Equipment no. HVS012 Calbration Due Date 16-Oct-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 13 2.6 0.8004 20 19.7332
2 2.5 25 5.0 1.1083 30 29.5999
3 35 35 7.0 1.3106 40 39.4665
4 4.4 4.4 8.8 1.4689 48 47.3598
5 5.5 55 11.0 1.6417 51 50.3197
By Linear Regression of Y on X
Slope, m = 38.5547 Intercept, b = -11.5139
Correlation Coefficient* = 0.9921
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
16-Aug-19 Date 16-Aug-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA3a Calbration Date 18-Oct-19
Equipment no. HVS012 Calbration Due Date 18-Dec-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300 Kelvin|Pressure, P, 1017 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.8 1.8 3.6 0.9523 29 28.9559
2 2.3 2.3 4.6 1.0759 34 33.9483
3 2.7 2.7 5.4 1.1653 38 37.9422
4 3.3 3.3 6.6 1.2879 44 43.9331
5 3.7 3.7 7.4 1.3634 49 48.9255
By Linear Regression of Y on X
Slope, m = 48.0324 Intercept, b = -17.4077
Correlation Coefficient* = 0.9963
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Laurance Yung Checked by James Chu
18-Oct-19 Date 18-Oct-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location : CMA4a Calbration Date : 16-Aug-19

Equipment no. : HVS004 Calbration Due Date 16-Oct-19

CALIBRATION OF CONTINUOUS FLOW RECORDER

Ambient Condition

Temperature, T, 303 Kelvin|Pressure, P, 1003 mmHg

Orifice Transfer Standard Information

Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = Mc XQgqq +b¢

Calibration of TSP

Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)%435.31)

(up) (down) (difference) X-axis (CFM) Y-axis
1 15 15 3.0 0.8595 32 31.5732
2 2.4 2.4 4.8 1.0860 40 39.4665
3 35 35 7.0 1.3106 50 49.3331
4 4.5 4.5 9.0 1.4854 56 55.2531
5 5.8 5.8 11.6 1.6858 60 59.1997

By Linear Regression of Y on X

Slope, m = 34.7449 Intercept, b = 2.3021
Correlation Coefficient* = 0.9927
Calibration Accepted = Yes/Ne**

* if Correlation Coefficient < 0.990, check and recalibration again.

** Delete as appropriate.

Remarks :

Calibrated by Henry Lau Checked by : Dean Chan

- - D : - -
Date 16-Aug-19 ate 16-Aug-19




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA4a Calbration Date 18-Oct-19
Equipment no. HVS004 Calbration Due Date 18-Dec-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300 Kelvin|Pressure, P, 1017 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 13 2.6 0.8100 26 25.9605
2 1.8 1.8 3.6 0.9523 31 30.9529
3 2.6 2.6 5.2 1.1436 36 35.9452
4 3.2 3.2 6.4 1.2683 39 38.9407
5 4.1 4.1 8.2 1.4350 42 41.9361
By Linear Regression of Y on X
Slope, m = 25.5089 Intercept, b = 6.1300
Correlation Coefficient* = 0.9931
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
d b h
Calibrated by Laurance Yung Checked by James Chu
18-Oct-19 Date 18-Oct-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA5b Calbration Date 19-Aug-19
Equipment no. HVS010 Calbration Due Date 19-Oct-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 303 Kelvin|Pressure, P, 1009 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q st Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.4 14 2.8 0.8330 31 30.6779
2 21 21 4.2 1.0192 37 36.6155
3 35 35 7.0 1.3145 49 48.4908
4 4.0 4.0 8.0 1.4049 52 51.4596
5 4.8 4.8 9.6 1.5386 56 55.4181
By Linear Regression of Y on X
Slope, m = 36.0750 Intercept, b = 0.4484
Correlation Coefficient* = 0.9987
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Henry Lau Checked by Dean Chan
19-Aug-19 Date 19-Aug-19

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA5b Calbration Date 18-Oct-19
Equipment no. HVS010 Calbration Due Date 18-Dec-19
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 300 Kelvin|Pressure, P, 1017 mmHg
Orifice Transfer Standard Information
Equipment No. 0005 Slope, m, 1.99861 Intercept, bc -0.00882
Last Calibration Date 11-Jan-19 (HxP,/1013.3x298/T,) *?
Next Calibration Date 11-Jan-20 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P,/1013.3x298/T,)"%35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.6 1.6 3.2 0.8981 22 21.9665
2 2.2 2.2 4.4 1.0524 26 25.9605
3 2.7 2.7 5.4 1.1653 30 29.9544
4 34 34 6.8 1.3072 36 35.9452
5 4.3 4.3 8.6 1.4695 41 40.9376
By Linear Regression of Y on X
Slope, m = 34.2476 Intercept, b = -9.4077
Correlation Coefficient* = 0.9968
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Laurance Yung Checked by James Chu
18-Oct-19 Date 18-Oct-19

Date
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Certificate No.: 19CA0222 02 Page of 2

Iltem tested

Description: Sound Level Meter (Type 1) Microphone Preamp

Manufacturer: B &K B &K B&K

Type/Model No.. 2250 4950 ZC0032

Serial/Equipment No.: 2701778 2755097 19223

Adaptors used: - - -

item submitted by

Customer Name: Lam Geotechnics Limited.

Address of Customer: -

Request No.: -

Date of receipt: 22-Feb-2019

Date of test: 25-Feb-2019

Reference equipment used in the calibration

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

Multi function sound calibrator B&K 4226 2288444 23-Aug-2019 CIGISMEC

Signal generator DS 360 33873 24-Apr-2019 CEPREI

Signal generator DS 360 61227 26-Dec-2019 CEPREI

Ambient conditions

Temperature: 21+ 1°C

Relative humidity: 55+ 10 %

Air pressure: 1005 + 5 hPa

Test specifications

1, The Sound Level Meter has been calibrated in accordance with the requirements as specified in BS 7580: Part 1: 1997
and the lab calibration procedure SMTP004-CA-152.

2, The electrical tests were performed using an electrical signal substituted for the microphone which was removed and
replaced by an equivalent capacitance within a tolerance of +20%.

3, The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference

between the free-field and pressure responsess of the Sound Level Meter.

Test results

This is to certify that the Sound Level Meter conforms to BS 7580: Part 1: 1997 for the conditions under which the test

was performed.

Details of the performed measurements are presented on page 2 of this certificate.

Actual Measurement data are documentej. on worksheets.

Approved Signatory:

Comments:

-:'—'-'_—PP".':‘/I!;LJ_ o T Date:

Feng Jungi
1
|

26-Feb-2019

Company Chop:

LT
The results reported in is' certificate refer to the condition of the instrument on the date of calibration and

carry no implication regarding the long-term stability of the instrument.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-1/lssue 1/Rev.C01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
\are traceable to the International System of Units (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

19CA0222 02

Page 2 of 2

1, Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the microphone. The results
are given in below with test status and the estimated uncertainties. The "Pass" means the result of the test is inside
the tolerances stated in the test specifications. The "-" means the result of test is outside these tolerances.
Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
C Pass 0.8
Lin Pass 1.6
Linearity range for Leq At reference range , Step 5dB at4 kHz  Pass 0.3
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range Pass 0.3
2 dB above lower limit of each range Pass 0.3
Linearity range for SPL Atreference range , Step 5dBat 4 kHz  Pass 0.3
Frequency weightings A Pass 0.3
C Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse Pass 0.3
R.M.S. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 0.3
Time averaging 1 ms burst duty factor 1/10° at 4kHz ~ Pass 0.3
1 ms burst duty factor 1/10* at 4kHz ~ Pass 0.3
Pulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Overload indication SPL Pass 0.3
Leq Pass 0.4
2, Acoustic tests
The complete sound level meter was calibrated on the reference range using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound level meter was adjusted. The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncertainties.
Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
’ Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator

N/A

The expanded uncertainties have been calculated in accordance with the ISO Publication "Guide to the expression
of uncertainty in measurement", and gives an interval estimated to have a level of confidence of 95%. A coverage
factor of 2 is assumed unless explicitly stated.

- End - f
Calibrated by: _ ( Checked by: _#_ LE=T
Fong Chun Wan .'I Fung Chi Yip
Date:  25Feb-2019 Date:  |26-Feb-2019

The standard(s) and equipment used in the calibration are traceable to national o-l' international recognised standards and are
calibrated on a schedule to maintain the required accuracy level.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-2/Issue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory {Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Units (Sl) or recognised measurement standards. This certificate shall not be reproduced except in full.
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Certificate No.: 18CA0A20 2 Page | of &

ftem tested

Descrplion Sound Leved Metar {Type 1) Microphans Praamp

Manufaciuner; BE& K BAK BE K

Typafdodal Mo, 22501 EHE Az

SaralEguipment o, ITEE0 2628702 13398

Adaglars used . -

It submitted by

Customer Masre Lam Geobachinics Lid

Aodress of Customear -

Ragues) Mg, -

Dl af receipk 29-par-2019

Date of test: 02-Apr-2019

Ref-ereﬁi;e aquipmént usnd in the t:ai]hrau"nn

Description: Model: Serial Moo Expiry Date: Traceable fo:

Muslli Funcfnr s califralor BEK 4228 b= R -Aug-2018 CHRENED

Sxgnal genemiar O 360 13373 24-Apr-2019 CEPREI

Signal generaior 0% 3560 1227 I6-Dec2018 CEFPREI

Ambient conditions

Temperature 2111

Faiative hurmidily S5+ 10 %

Air pressure: 1005 + & kPa

Test specifications

1, The Sound Level Meter has bean calibrated in gocondance with ha requiements a5 specified i B5 7580; Farl 1; 1987
and tha labi calibration procaduna SMTPI04-CA-152,

2, The efachical esls were paformed using an eleclrical signal subslituted lor the micloplane which was emaved and
replaced by an equivalen] capacilance wilhin a folerance of +20%

X The acoustic calibration was performed using an BEK 4226 sound calibrador and carrectons was appled for the gifferenca
babwaen he tree-fald end pressure responsess of e Sound Leval Meter

Test resulits

This is to canify thal ke Sound Level Meter confarms 1o BS 7580 Parl 1- 1987 for the condiions undar which the tast

was performed

Detads of the pedormad messuremants 67e prasanled on page 2 of the caificate

Aciual Measwremenl data are decumanied on workshes|s,

Approved Skgnalon: Dt 02-Apr-2019 Company Chop:

Commants: The resulls reponed canificabe rafer bo the carditian of the instruement an the date of calibraton and
carry no mplcalman egarding the lang-term sabilily of the instrumenl

OrSedh & Matovia i Expriaeneg Co Ll P Moo S AN 1 5S WA R iee W CEEGa00T

Harg Hong Accrediation Servica (HHAS) has accrodbed this laboralory (Beg. Mo, HOELAS 028) undar fhe Hong Korg Laboraiory Accredilabon
Schame [HOKLAS) for spachic calioration activiks &= Estad in tha HOKLAS drectory of accredited |aboratorias, Tha rasulls shown in Bis cartifcaba
are traceabie 10 lhe ImMarmatonal System of Urts (S1) or recogneed measurament standards,  Thes cerlilicste shall nol bs reproduced excepl i Tull.
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12F., Leadar Canre, 37 Wong Ghuk Hang Road, Abeedean, Hong Kang,  Fas[852) 2555 7513
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CERTIFICATE OF CALIBRATION

(Cantimyation Page}

Cartificate No.. TACADIZD 02 Fage z of 2
1, Electrical Tasts
The giecincal 1esis ware parfamed I.I'Eitl'lg an aqusalent I'.'ﬂrﬂl’..""ﬂ.ﬂl:ﬂ subsbiutad tor fha I'I'I.I:I'ﬂp!'lﬂhlz The rmsullis

are given in below with (=51 Slatus and (he eslimaled uncedainties. The "Pass” means {he resub of the test is nside
ine lolerances stabed in the best specificabons, The " means the result of kest is cutsikde these olarances

Expanded Cavarage
Test: Sulbtast: Status: Uincertanity {d8} Faclor
Sall-ganarabad naige A Faaa 2.3
& Pasz Q&
Lim Fass 1.6
Linearty range for Leq Al relevance range | Step SdBala ke Fass 0.3
Refarence SPL an all ther ranges  Pass 0.3
2 dB below uppar limil of each rangs Pass 03
¢ dB abowe lower limé of each range  Pass 03
Lirganky range for SPL Al releranga angs |, Slep S dB al d kHz  Pass 0.3
Fraguency weaighlings A Pase 03
C Pags o3
Lin Pass 0.2
T weightings Singla Burst Fass Pass 03
Singla Burst Slow Fass b3
Peak responza Single 100us reclangular pubss Pazs |
RS accuracy Cresi facioraf 3 Pazs 5
Time wemhting | Smole burst § ms at 2000 Hz Pass 3
FRepeatad at frequancy of 100 Hz Fass o3
Time avaraging 1 s Burst duly facter 1107 at 4kHz  Pass 0.3
1 ms burst duty factor 110" &t 4kHz  Pass 0.3
Fulse range Singla bt 10 ms &l 4 kHz [ 0.4
Saund exposure kel Singha burst 100ms al 4 kHz Pags 0.4
hearladd mdication SFL Fas= 0.3
Leg Pass 04

i Acoustec tests

The complele sound level meter was cakbrabed an {he reference range using a BEK 4226 acouslic calbrator
with 1000Hz and SPL 34 dB. The sansitivity of the sowend leval melor was adjusied. The test rasull & 125 Hz and
4000 Hz ara given o below with test status and the astimated uncaraintas

Expanded Coverage
Tast: Subtest Status Uncertanily (B} Facter
ACousiic reaponae Wieighling A a1 125 Hz Pass 01
Wheighting A a1 S000 Hz Pass (R
= Response to associated sound callbrator
M

Tha aupanded uncemainbies have baen caloulated in accordanca with iha S0 Publication "Gude 1o ke sxpression
of uncariainty i massurameant”, and gees an nlerval estirmated o heve 8 eyl of canfigence of 05% A coveraps
lactar.of 2 is assumed unless sxplicily sixled

- End -
Calibrated by: it Clvecked by! -
Fony Chin Wl Fursg i ¥ip)
Date:  O2:Apr2019 Bate: | 02-Apr2019

The etandardis) ard aguipment wsad n tha calibraion #e aceabls o naional o ||N'E1'I'|E|CEII'IE-F reconised standands and are
calibrated on 8 schedule 1o maimam the meguined accuracy lewval

O Sciw & Maiesly Ergrmeeng To - Lid Faom ki CARFI S Bangs cifew LA ST

Haong Kiorg Accredation Service (HHAS) has sccredied his [aberatony (Reg. Mo, HOKLAS 088) undar ihe Hong Hong Leborasary Accradibeon
Schame (HOKLAS) for speclic calioralion activilies as [sed in ke HOKLAS dreclery of acoradibed laboralieies, The resulls shoan in this cerfilcais
are fracaable o the Imernzfonal System of Unes (511 or recognised measurement standards.  This corliticale shall not be reproduced sacepl in full,
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Corificate No,; 19CADER 0F Page of i

lbem tested

Dpscnplion Sound Level Meter (Type 1) Microphone Preamp

Manufacturer H& K B&K B&K

TypeMiodel Mo 2250-L 4950 ZC00E2

SembEquipmeant Mo. 2722311 2658703 13321

Adaplors used: - - .

ltem submitted by

Custamer Wama: Lam Gaaiechaics Lid

Address ol Customer -

Ragues] Na. .

Daie of recept 25-Apr- 2015

Date of test: 02-May-2015

Reference eguipment used in the calibration

Diescriplhen; Modal; Sarial No, Expiry Data; Traceahls to:

KMuti funchion sound caliorabor BEK a0 2203444 Fh-Aug-2018 CHEEMED

Signal generahor ¥5 350 51227 IE-Dec-2018 CEPRE

Ambient conditions

Tesrperaluie il O e

Refative hamiddy F5 210 %

Air prassare: 1005 + & hPa

Test specifications

1 The Sownd Laval Meler has baen cabbrated inaccordance wilth the requinaments as specified n BS 7530; Pail 1, 1987
and the |38 calibrabon pracedure SMTPI04-CA-152

2, The elechrical lesks were perfomed wsmp an electrical signal subslituled for the micropbane which was emoved and
replaced by an equivalent capactance within a tolerance of +2073,

3, Tha acauslic cabbration was pedormed using an B&K 4226 sound calibrabor and cormachiong was appled for the giflerencs
bebaeen the freedield and pressure responsess of the Seund Level KMetes

Test results

This i5 1o cerify that the Sound Level Meber condfprms to BS 7580: Part 1- 1987 for the condilions undar which the test

wias parformed

Deiais of ihe parfarmed maasuremanls are presanied on page 2 ol this cénificale.

Achual Measwement data arg documented on warksheets

Approved Sigratory: Date:  O3-May-2019 Ennl'rlpanj' Chop:

FangLlungi

Comments:  The resulls reported in this cedificabe nefer 10 the candilsan of the ingstoament on the date of calibeahion and
camy no impicatian regarding the long-term skabidity of the insinement

I Spile B Mywriak Fngmeerng Gz Lis Fumm Kn CARPI ST llaean U CI1EZIRIOT

Hang Kong Accrediiafon Service (HIKAS) hes accreditad this laborgigry (Aeg, Mo, HOKLAS O02B) under $he Hong Mong Labaratory Aocredidatian
Schame (HOKLAS) for spacilic calforation activilies as Isted in the BOXLAS dirsclory of accradited |aboralorss,  The resuts shown in ks cedilicala
are Iraceable 1o the Inbamatioeal Syatsm of Uails (S1) o fecogrised measurement standards, Thes ceridicate skl not be regroduced extapt in full
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CERTIFICATE OF CALIBRATION
[Canfinulion Page)
Carificate Mo, 1BCADES OF Page 2 of 2

1. Elecirical Tesis

The glechncal tests wera perpmod using an equevakent capacitance substited for the migrophona, The resuls
Bha given n below wilth test status end the eslimaled uncemaindies, Tha "Pass™ maans [he rasull of the tes] @& insids
ihe lolerances siaked in 1he (esl spacifeatins: The = means b reayll of test sosids these olerances

Expandead Covarage
Test: Sulrtest: Status: Uncertanity (dB) Factor
Sol-ganprsted noise & Pass 4.3
Lo Pess 0.3
Lir Passg 1.6
Lireariy range for Leg A reforance ranga , Slep SdBard kHz  Pass 0.3
Rafarence SPL ancall alher ranges FPass 3
2 dB balow wppar imit of each range. Pass 0.3
2 dE shove lower limit of aach rangs Pass 0.3
Lineasnity rangs for SPL &A@ maferance ranga | SlapSdBard k. Pass 0.3
Frequency weightings A Pass 0.3
7 Pass 03
Lin Fasa 03
Time weightings Single Bursi Fast ) Pasz o3
Single Burst Slow Pass 0.3
Peak rasponse Singlg 100us rectangular putse Fass 03
R85, socwracy Crest facior of 3 Fass 3
Tiimi wekghting | Single burst 5 ma al 2000 Hz Fasz ik
Repeated at frequency of 100 Hz Pass T3
Time averaging 1 ms hurst duty fector 1/10" at dkHz  Pass 43
1 ms burst duty facior 110" ol dkHz  Pass &3
Pulse ranpge Smnple st 100ms at 4 kHz Pass &4
Sound exposurng iavel Snpgha buarst 10ms at 4 kHz Pass 0.4
Cvarkoad ingication SPL Pass 0.3
Lag Pass 0.4

I Acoustic tasts

The complate sound kel meier was cabbratad on tha refarence renge rsing a BAK 4225 aoowslic caliorator
willh V000HZ and SPL 94 95 The sansilivity of e sound leval meber was adjusted. The l=stresubl a8 125 Hz and
B000 Hz are given in balow wilh lest stabus and the estimated uncetainlies.

Expandad Covarage
Tesi: Bubtest Status Uncertanity (dBj) Factor
Agoustic reEponss Wiaightog A 8f 125 Hz Fass 03
Niaighbing & Bt E000 He Fags 05

3, Response bo associabed sound cafibrator

NiA

The sxpanded pnoerdainties have been calculaled m accerdance wilh the SO Publcaton *Guede to ihe sspression
of uncertainty in measurcmenl”, and gives an mierdal estmatad bo have & level of confidance of B5%. & coverage
{gctor of 245 assdmad uniass explicily siated

/ - End
: s .fj
Calibratad by; e Checkad by: : ‘j
urg Chi ¥ip lI| Shel Rwmg Tal
Diate: Mhay-20158 S Diate: 03-May-2019

Tha standard{s) anc equiprperd used in 1he calibatiaon are iraceable 1o national arimemational mcognised slandargs sand are
cakbraled on a schedule teimamiain ihe reguired. accuracy laval

& Spda & Maon sl Engetingnig Cs 18 Fern b CANP S22 e 1% es IR 000

Hong Koy Accreditalion Servics (HEKAS) hag accrediied this labombory (Reg Mo, HOWLAZ 028} under ihe Hong Kong Labomstory Acdredilation
Scheme [HOKLAZ) far specfic calibration: actvilies ag lissed in e HOKLAS diraciony of aporediad laboratonas. Tha resubs shown in this candcata
&g trecaaba 1 the Intarmatonal Sysiam of Unils (560 or recognsed measuremenl slandards. . This cedilicale shall nol Be eproduced axeept in lull
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CERTIFICATE OF CALIBRATION

Certificate Ho.: ERCAT 16 02 Page 1 af 2
Item tested

Description: Sound Lewal Mabtar (Typa 1) Microphone Freamp
Manudachurers BAK B&K B&K
TypadModel No.: 22501 4550 Zoo0ne
SaralEquiprment Ka. 3002645 20A0A50 18552
Adagtars used! . - =

Item submitted by

Custorner Name: Lam Gaolechnics Lid

Address of Cuslomsr, -

Raguest No.. -

Drale af racaip: 18- Jan-2019

Date of test: 1#Jan-2014

Reference equipment used In the calibration

Description: Model: Sarial Mo, Eupiry Date: Traceable to:

Multi fongton sound calioralor BEK 422 Janaddd 23-Aug-2013 GHEMEC

Sigral genaraiar O 360 33873 24-fpr-2005 CEFREI

Sagral penorano: LS 360 1337 2E-Dac-20110 CEPRER

Ambient conditions '

Tampesature: 21sM°C

Relathve humidily: 50+ 10-%

Air pressure. 1005 £ 5 kPa

Test specifications

1, Tha Sownd Lewved Matar hias bean calibrated in accordance with the requiremenls as specifisd in BS THA0: Part 1 1657

and the lab calivration procedune SMTPI04-CA-153

2, The elecirical 221y weare perfanmed using an elecirical signal subsfiluied for the microphana which was removad and
replacad by an eguivalent capaciance within a tolerance of +20%

& The acowstic calipration was performad using an BAK 4725 sound calioralor and coreclons was applied for fhe diference
batwesn the rea-lield and prassuare responsass of the Sound Leve! Meater,

Test resulis
This is to ceatify thal the Sound Level Meter conforms fo BS TE80; Part 1: 1987 for tha conditions undes which tha esl
was perommed

Datails of ihe parfomed measuramants are presamsd on page I of [his sertificabe

Actual Measurermeant data are dacumenied an workshaets,

Approved Signatory: Date:.  19-dan-201% Company Chop!
Fang Jungl

Cormments:  The resulls reportad in Phs’certficate refer to the condifion of the mstrument on the daie of calibrabion gnd
cany na implication regarding the long-term stabiliy af 1he instrument

& Hoati & WanEets Emptiiiyg Ca, LK Fan Mo CARFA G- geee Wy MG 07

Hong Kaong Accractiatian Servce (HKAS) has accradited this laboratdry (Aeg. Mo, BOKLAS DEB) under the Hong Kong Leboraipry. Accraddation
Scheme (HOKLAS) for specilic cakbaaton activitas as Gabted in e HOKLAS dieciory of accrediled laboratanés. The nesulls shown in this cerilicale
ame baceable fa the Inbematicnad Syslem of Uniks 1S or recognised maaswremerd standarcs.  This cortificate shal nol e reproducsd excapt in ful
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CERTIFICATE OF CALIBRATION

{Canfinuation Page)
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Certificate Mo.; 19040115 02 Page 2  of 2

q: Electrical Tests
Tha elecincal lasts wara I}Ell'|l:l1'|El:| U BN anuivalenl capacienca substtubad for fhe ﬁﬁﬂ'ﬂﬂ.‘luﬂz. The resulls

are givan in befoy with teal stalus and he estimabed upcertainties. The "Pass” means tha resis® of the test is nside
k2 boleramces stabed in he lest specifications. The *-" means the reswlt of testis cutside these tokrances,

Expanded Cowerage
Test Subtest: Status: Uncertanity {dB} Faclar
Sef-genaraied noise A, Fass 03
C Pass 18-
Lin Fass 1.6
Lingarity range tor Lag Al ralarengs range . Siep SdB s akHz  Fass 0.3
Referance SPL on all olber ranges  Fass 0.4
2 #8 below upger limil of each rangs Pass 0.2
2 0B above lowear limit of each range Pass 03
Lmearity range for 5PL At redarence range  Slap S o8 4 kHz  Pass 03
Frequancy waightings A Pagsg 03
C Pass 0oa
Lin Pass 0:3
Tirme weighiings Single Burst Fast Pass 03
Single Burst Slow Fazs 3
Peak rasponse Single 100ps recianguiar pulge Pass 3
FLM.5. accuracy Cresl faclar of 3 Pas= 3
Tarme weighting [ Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequiency of 100 Hz Pass 0.3
Tima averaging 1 ma burst duly factar 17107 st dkHz Pasz 03
1 ms burst duty factar 119" at 4kHz  Pass 0.3
Pulsa rangs Single burst 10 ms a1 4 kHz Fazs 0.4
Sound axposena lavel Single burst 10.ms 81 4 kHz Fasa 0.4
Crearlgad mdhcabon SPL Paas 0%
Lag Pass 04

2, Acoustic tests

Thea complale sound ayel meter was calibrated an the reférence range using a BAK 2726 acousts calibrator

willh 1000Hz ard SPL 84 4. The sensitreity of the sound leved meter was adjusied, The test result at 125 Hz snd

8000 Hz are given in below wilh best stalus and the estimated uncedanties.

Expanded Coverage
Test: Sublest Status Uncertanity (4B)  Factar
ACOEEic responss Wetsghting & al 125 Hz Pagy 0.3
Weighting & a1 B000 He Pass a5

. Response to associated sound calibrator
LY

The axpanded uncedaintes hava been calcutated in accomdance with the 150 Publization “Guide to the exprassion
of uncerainty in measurerman!”. and gives an intervel estimated o have a leval of confdenca ol 95%. A coverage
factor of 2 5 assumad unless explicitly stated

End =
) .
Calbrated by: e Checked by :
Fung Thi ¥ip ﬂ Hiwtnig Tl
Daba: T-dan-201% Drabe: 19 Jan-201%

The siandard|s] and eguipment used in ihe calbrabion ame traceable to natignad or Intemational recognised slandands and are
cabbratod on 3 scheduly fojmairtzin tha raquired accurscy level

&8l & Mdlemsh Baganiaeng Lo, LK Form Rl CARPES T Hmgoe 1iFes T LARADET

Hong Kong Accredialion Servies [HRAS) has mocrediad this labaralosy (Reg Mo, HOKLAS 028) untdes the Hong Kong Labaraloey Acoredialion
Schame [HOKLAS] far specilic cabbration activiies as isted in the BOKLAS direciory of accradiied labaraiories.  The msults shown i This cemficals
are fraceabia 1 the Inermalional Byetem ol Unss (S0 or ecoaniasd measurement glandands This canficate ahal nol be meonrodused axcect in ful
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CERTIFICATE OF CALIBERATION

Certificate No.: 1SCADT 4 01 Page 1 o 2

Itemn tested

Descnplion Sound Leved Meater (Type 1) . Mzrophoneg

Manufacturer. Larsan Daves L PCE

Typafdodel Mo ; LxT . ez

SaralEquipmeant Mo DO03TaT , 171529

Adeglars ueed 4 ; L

Item submitted by

Custamer Marme: Lam Geatechmcs Lid,

Address of Custamer -

Aequest Mo, -

Drate of recepl 14-bar-2019

Date of test: 18-Mar-2019

Reference equipment used in the calibration

Description: Maoddai: Serial Mo, Explry Data: Traceabls o

Whill function sound cakbnatar BRK 4216 Z2hReaq FiAug-2018 CIGISWMES

Sigral generalor P& 350 B1EIT TE-Dha- 2015 CEPREI

Ambient conditions

Tamparaiue Hai"C

Felative humidily. BS 210 %%

Air pressune; 1008 + & hPa

Test sp:ciifkﬂhns

1, Tha Sound Lewval Meler has been cabbratad in sccordancs wilth the requirements as specified in BS 75080; Pad 1; 1987
and 1ha b catbrabban procedure SMTPOIM-CA-152.

Z, The electincal tesks wene pedommed wsing an efeckical signal substituted for e microghone which was ramaoved amd

repfaced by an equivalent capac#ance within a iolerance of +20%
X Thie scoushtc calbrabon was perfermed usng an B&K 4276 sound calibrator and cormections was appied Tor the difierence
betwean he free-dield and pressure respansess of ihe Sound Lavel Keter

Test results

This i 1o cadify that the Sound Lewel Meber candeems to BS T80 Par 1 1957 for iba condiions undar which the lesat
was performed

fhatais of the performed measuraments are presanied on page 2 of thes ceatificate,

Acbusl Measwement data are doc ed on warkshoals.

Approved Signatory: Diade: 1&Mar-2018 Company Chop:

Commenia: The resuls reparled T (his carlifcals reler 10 the condilion af Ihe mstrumend an the date of calibration ard
carry no implicalion regarding the leng-berm slabiity of the instrument

0 Boas & Maborid s Engameing Co, Lid Forme Mo CARP 2 TAnms | Fey R R0

Hong Korg Accredilntion Ssrdce (HEKAS) has accrediled ihes Ssboratory (Feg. Mo, HOKLAS 028} under tha Hond Kong Labaraiory Accrediiatan
Sphoma {HOHLAS) for spociic calibrabon aciivities as lisied in the HOKLAS drectory of acoredied laboratones.  The mesuits shawn in this cerithoaie
ara raceabla o tha Inermaliona System of Linila [349) o recognised meaguramsant glandards. This cedtilicate shafl not be reprodocesd excenl i Tl
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CERTIFICATE OF CALIERATION
(Continualion Pags)
Certificate No.: THCADLI4 O Faga 2 o 2

1. Electrical Tests

The elacirical esis were perfomed w==ing an equivalent capacitance substiiuled for the micrephane, The results
arg given in balcws with 1est status @nd the estimated wncenanties, Tha "Fass” means the rasull of the e & indide
the tolerances steled i the best spacificatans. The = maans e raaull of test is oulsids thase talerances

Expandad Covarage
Tesl: 5-1_.@1.&!-1_' Slﬂl_.ﬂ'. Uncertanity [dEj Fat;lu_r
Salf-generated nose f3 Pass 03
G Pass oA 24
Lir Pasg 148 2.2
Linearfty rangpe for Leg A reference range , Step SdBat4iHz  Pass {3
Reference SPL an all other ranges Pass 3
2 dB balow wpper Bmit of each range Fass 0.3
2 dB sbove lower imit of each range Pass 03
Lireranty ramge far SPL Al referenca range , Slep SdBatd kHz Pass 0.3
Freguency weighbngs A Pas= (1]
[ Fass 0.3
Lin Fass 0.3
Tirne weghiings Single Burst Fasi Fasz 0.3
Single Bursl Show Pasa a3
Peak mespanse Single 1005 rectangular pulss Py i,
R.M.S accuracy Crest facior of 3 Pass 02
Time waighting | Singla burst 5 me & 2000 Hz ifass 03
Fepeabed al frequeney af 100 Hz Pass oA
Time aweraging 1 ms burst duty factor 1/10° at dkHz  Pass 01
T mis bursd duly 1ector 10" al dkHz  Pass 0.3
Pulse range Singhe busat 10 ma al 4 kHz Pass na
Sound Exposore |evel Single burst 10 ms at 4 kHz Pass 4
Crazraad mdicatan SPL Fass 03
Leg PeEss 4

Z, Acoustic tegis

The compéete sound hevel meier was calbrated on the reference range using & BAK 4226 aooushc calibraor
with 1000Hz and S5PL 84 dB. The sansiivity of the sownd leval matar was adusted. The el resall st 125 He and
3000 Hz are glven In below wih test stalus and the estimaled uncertainties.

Expanded Cowverage
Tesl Subtest Status Uncertanity (dB) Factor
Arcoustic response Wizighling A & 125 Hz Pass 0.3
Wizighting A a1 B0O0 Hz Fass 0s

3 Response to gssocisled sound calibrator

M

Tha expanded uncansnlies have an cakulaled in accordance with the 50 Fublicatan "Guids b e espression
of uncaraintly in meaduremen”, and greas an nleival estmated b have a level of confdence of 95%. & coveraga
Tachor of 2 is assumed unless axplicily siated

2 End -
. b E:-_ ;
Calitsrated by: Al Checked by: ~—
F iy S Wl Fung Ch .
Darte: 18-Mar-20718 Diate; 189-8ar-2018

The standard]s) ard aguiprment w=ed o tha calibrabon Bee raceabla o national of inlemalional racapmsed Slandards and ane
cahbratad on 8 schedule o reaintan tha egaired accuracy leve

0 Sodw R iliybsnsds [opmesnng Co o Lid Foam b CERP R ET Dfegie 1B ORI

Horg Hang Accraditation Service (HHAS) has accrodded this laboralory (Reg. No. HOKLAS 028) under the Hong Korg Leborsfory Accredilation
Schama (HOKLAS) tor apecilic calioralion activities &s lesed in fha HOKLAS direciory of accracited laboratories  Tha rasulis shosn in this canifcaba
arr traceable 1o the Imermatonal System of Unts (51) or recoghssd messuramen| dandards, This cerdilicate shall mol be raproduced excepd in Tull




Calibration Certificate

Certificate Number 2018010851
Customer:

LAM Environmental Services Ltd
11/F Centre Point

181-185 Gloucester Road
Wanchai, , Hong Kong

Model Number  CAL200 Procedure Number  D0001.8386
Serial Number 13098 Technician Scott Montgomery
Test Results Pass Calibration Date 29 Oct 2018
Calibration Due
iti iti Inoperable
ipitiat Copdifion - Temperature 23 °C +0.3°C
Description Larson Davis CAL200 Acoustic Calibrator Humidity 34 %RH +3%RH
Static Pressure 101.2 kPa +t1kPa
Evaluation Method The data is aquired 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 $1.40-2006

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 Sl 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 ISO 9001:2008.

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 1ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor 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.

Standards Used
Description CalDate  CalDue Cal Standard
Agilent 34401A DMM 09/06/2018  09/06/2019 001021
Larson Davis Model 2900 Real Time Analyzer 04/10/2018  04/10/2019 001051
Microphone Calibration System 03/07/2018  03/07/2019 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 05/10/2018  05/10/2019 006510
Pressure Transducer 07/18/2018  07/18/2019 007368
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Certificate Number 2018010851

Output Level

Nominal Level Pressure Fest Hesul Lawer limii Ipper limil Expanided Unceriolnty Resul
(4] [kPa] [4B] [dB] [dB] || T
114 101.2 114.01 113.80 114.20 0.14 Pass
94 101.2 94.01 93.80 94.20 0.15 Pass

-- End of measurement results--

Frequency

Nominsal Level Pressure Tesd Hesulf Lawer Hmit 1 et linaid Expnaled Elmcertaindy Roaar
[ [kPa] [ie] [Hz| [Hz| i) s
114 101.2 1,000.09 990.00 1,010.00 0.20 Pass
94 101.2 1,000.09 990.00 1,010.00 0.20 Pass

-- End of measurement results--

Total Harmonic Distortion + Noise (THD+N)

Nominal Level Pressure l'est Hesuli Lower limil Lpgpreir limain Expanded |'mcertainty Result
[dB] [P} |%] %] (%] % =
114 101.2 0.31 0.00 2.00 0.25 Pass
94 101.2 0.35 0.00 2.00 0.25 Pass

-- End of measurement results--

Level Change Over Pressure

Tested at: 114 dB, 24 °C, 34 %RH
Neminal Pressuare Pressure Test Resalt Lower limit Lipper Tkl Expanded Uncertainty Result
[kPaj [kPa] [4B] |dB] [ B [dB] g
108.0 108.0 -0.05 -0.30 0.30 0.04 1 Pass
101.3 101.3 0.00 -0.30 0.30 0.04 £ Pass
92.0 92.0 0.086 -0.30 0.30 0.04 Pass
83.0 82.9 0.09 -0.30 0.30 0.04 % Pass
74.0 74.1 0.06 -0.30 0.30 0.04 % Pass
65.0 65.1 -0.04 -0.30 0.30 0.04 1 Pass

-- End of measurement results--

Frequency Change Over Pressure

Tested at: 114 dB, 24 °C, 34 %RH
Waaiinal Pressure Pressure Test Result Lower limit 1ipper fimit Expanded Uncertainty Result
(kFal [iPal Wiz} 1) [112] Mz} =
108.0 108.0 0.02 -10.00 10.00 0.20% Pass
101.3 101.3 0.00 -10.00 10.00 020t Pass
92.0 92.0 0.00 -10.00 10.00 020t Pass
83.0 82.9 0.01 -10.00 10.00 0.20% Pass
74.0 741 0.01 -10.00 10.00 0.20% Pass
65.0 65.1 0.01 -10.00 10.00 0.20% Pass

-- End of measurement results--
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Certificate Number 2018010851
Total Harmonic Distortion + Noise (THD+N) Over Pressure

Tested at: 114 dB, 24 °C, 34 %RH

Pominal 'ressure Pressure Fesd Hisuh Lower limit I/ pper dimid Expanded Uncertainty
(ks [kPa] [%5] [ Yo} B [%]
108.0 108.0 0.30 0.00 2.00 025¢%
101.3 101.3 0.31 0.00 2.00 025%
92.0 92.0 0.33 0.00 2.00 025¢%
83.0 82.9 0.35 0.00 2.00 0.25%
74.0 741 0.37 0.00 2.00 0.25%
65.0 65.1 0.40 0.00 2.00 0251

-- End of measurement results--

Result

Pass
Pass
Pass
Pass
Pass
Pass
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