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ITEM TESTED / 3MHE (Job No./ 55 [4i5k : 1C13-2604 )
Description / {#23%fi :  Sound Level Meter

Manufacturer / #Li5rg  : Brilel & Kjer
Model No. / BI5f c 2250
Serial No. / 4R5% : 2704791

Supplied By /Z5t#& : EDMS Consulting Ltd.
Unit 1C, 24/F., World Wide House, 19 Des Voeux Road Central,

Hong Kong

TEST CONDITIONS / IS gaf:
Temperature /3 @ (23+2)°C Relative Humidity / fH¥ERE @ (55+20)%
Line Voltage / EEHE : -

TEST SPECIFICATIONS / fIs R
Calibration check

DATE OF TEST /IR HHE] : 7 October 2013

TEST RESULTS / Jlz&E R

The results apply to the particular unit-under-test only.
All results are within 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
- Rohde & Schwarz Laboratory, Germany

- Fluke Everett Service Center, USA

- Agilent Technologies, USA

]
Tested By : ,_SILP":‘

pillEes . K (F/Lee
/
| 7
Certified By : o Date of Issue ; 8 October 2013
X g s
e KM Wu g A
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

w nlluw approval ol this laboratory
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I. 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 using laboratory acoustic calibrator was performed before the test 6.1.1.2 to 6.3.2.

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

4. Test equipment :
Equipment [D Description Certificate No.
CL280 40 MHz Arbitrary Waveform Generator C130019
CL281 Multifunction Acoustic Calibrator DC130171

5 Test procedure : MA10IN.

6. Results :

6.1 Sound Pressure Level

6.1.1 Reference Sound Pressure Level

6.1.1.1 Before Self-calibration

UUT Setting Applied Value UUT Reading
Range (dB) Main Level (dB) Freq. (kHz) (dB)
20 - 140 LAF (SPL) 94.00 1 94.2
6.1.1.2 After Self-calibration
UUT Setting Applied Value UUT Reading [EC 61672 Class 1
Range (dB) Main Level (dB) | Freq. (kHz) (dB) Spec. (dB)
20 - 140 LAF (SPL) 94.00 1 94.0 +1.1
6.1.2  Linearity
UUT Setting Applied Value UUT Reading
Range (dB) Main Level (dB) Freq. (kHz) (dB)
20 - 140 LAF (SPL) 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.

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
oval of this laboratory.
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6.2 Time Weighting
UUT Setting Applied Value UUT Reading IEC 61672 Class 1
Range (dB) Main Level (dB) | Freq. (kHz) (dB) Spec. (dB)
20 - 140 LAF (SPL) 94.00 | 94.0 Ref.
LAS (SPL) 94.0 +0.3
6.3 Frequency Weighting
6.3.1  A-Weighting
UUT Setting Applied Value UUT Reading | IEC 61672 Class | Spec.
Range (dB) Main Level (dB) Freq. (dB) (dB)
20 - 140 LAF (SPL) 94.00 63 Hz 67.8 -262+1.5
125 Hz 77.8 -16.1 £ 1.5
250 Hz 85.3 -8.6+1.4
500 Hz 90.7 32+ 14
1 kHz 94.0 Ref.
2 kHz 952 +1.2+1.6
4 kHz 95.0 +1.0+1.6
8 kHz 92.9 SL1(+2.1;3.0)
12.5 kHz 89.3 -4.3(+3.0 ; -6.0)
6.3.2 C-Weighting
UUT Setting Applied Value UUT Reading | [EC 61672 Class 1 Spec.
Range (dB) Main Level (dB) Freq. (dB) (dB)
20 - 140 LCF (SPL) 94.00 63 Hz 93.2 -08+1.5
125 Hz 93.8 -02+1.5
250 Hz 94.0 0.0+£14
500 Hz 94.0 0.0+14
1 kHz 94.0 Ref.
2 kHz 93.8 -0.2+£1.6
4 kHz 93.2 -0.8+1.6
8 kilz 91.0 3.0 (+2.1:-3.1)
12.5 kHz 874 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 [ull, without the prior
wrilten approval of this laboratory.
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Remarks : - UUT Microphone Model No. : 4189 & S/N : 2680937
- Mifi’s Spec. : TEC 61672 Class |
- Uncertainties of Applied Value : 94 dB : 63 Hz-125Hz : +£035dB
250 Hz- 500 Hz : +£0.30dB
1 kHz . £0.20dB
2kHz-4kHz : +035dB
8 kHz . +£045dB
12.5 kHz : +£0.70dB
104dB :1kHz : £0.10 dB (Ref. 94 dB)
114dB : 1 kHz : +0.10 dB (Ref. 94 dB)
- The uncertainties are for a confidence probability of not less than 95 %.
Note :

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 1o the Nation Standards as specified in this cerdificate, This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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SOILS & MATERIALS ENGINEERING CO., LTD.

G/F., 9/F, 12/F, 13/F. & 20/F, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Tel :(852) 2873 6860
EHEEMREITRAMEBPF LT - OB - 128 - 13 ER208 Fax : (852) 2555 7533
E-mail: smec@cigismec.com Webslite: www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 14CA1016 01-01 Page 1 of 2

ltem tested -

Description: Sound Level Meter (Type 1) Microphone

Manufacturer: B &K y B&K

Type/Model No.: 2250 y 4189

Serial/Equipment No.: 2551244 2550229

Adaptors used: B ) =

Item submitted by

Customer Name: MTR Coporation Limited

Address of Customer: -

Request No.: -

Date of receipt: 16-Oct-2014

Date of test: 17-Oct-2014

Reference equipment used in the calibration - 7

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

Multi function sound calibrator B&K 4226 2288444 20-Jun-2015 CIGISMEC

Signal generator DS 360 33873 09-Apr-2015 CEPREI

Signal generator DS 360 61227 09-Apr-2015 CEPREI

Ambient conditions - - -

Temperature: 22+1°C

Relative humidity: 60+10 %

Air pressure: 1000 + 10 hPa

Test specifications . B

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 documented on worksheets.

Approved Signatory: Date: 18-Oct-2014 Company Chop:

H, i in/Feng Jun Qi

Comments: The results reported in this 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/Issue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be traceable to the
International System of Units (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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SOILS & MATERIALS ENGINEERING CO., LTD.

G/F., 9/F., 12/F, 13/F. & 20/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.
THEHEMHEITHRAZH LT - 0 - 128 - 13 E20H

Tel :(852) 2873 6860

E-mail: smec@cigismec.com

Website: www.cigismec.com

Fax : (852) 2555 7533

Certificate No.:

CERTIFICATE OF CALIBRATION

(Continuation Page)

14CA1016 01-01

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 21
Lin Pass 1.6 2.2
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 At reference range , Step 5dB at4 kHz ~ Pass 0.3
Frequency weightings A Pass 0.3
(o] Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100ps rectangular pulse N/A N/A
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 03
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 o o
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: B Subtest Status B _Uncertanity (dB}_ Factqr
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 -
Calibrated by: N / 2 Checked by: /
{ Fung Chi Yip U am Tze Wai
Date: 17-Oct-2014 Date: 18-Oct-2014

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

© Soils & Matenals 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. 028 - CAL) 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 were
determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be traceable to the
International System of Units (S.l) or recognised measurement standards. This certificate shall not be reproduced except in full.
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G/F., 9/F, 12/F., 13/F. & 20/F,, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Tel :(852) 2873 6860
EWETREITRAED LT 9 1288 - 1382048 Fax : (852) 2555 7533 A CIGIS GROUP COMPANY
E-mail: smec@cigismec.com Website: www.cigismec.com

Test Data for Sound Level Meter Page 1 of 5
Sound level meter type: 2250 Serial No. 2551244 Date  17-Oct-2014
Microphone type: 4189 Serial No. 2550229

Report: 14CA1016 01-01

SELF GENERATED NOISE TEST
The noise test is performed in the most sensitive range of the SLM with the microphone replaced by an
equivalent impedance.

Noise level in A weighting 122 dB
Noise level in C weighting 13.7 dB
Noise level in Lin 19.5 dB

LINEARITY TEST

The linearity is tested relative to the reference sound pressure level using a continuous sinusoidal signal of
frequency 4 kHz. The measurement is made on the reference range for indications at 5 dB intervals starting
from the 94 dB reference sound pressure level. And until within 5 dB of the upper and lower limits of the
reference range, the measurements shall be made at 1 dB intervals.(SLM set to LEQ/SPL)

Actual level Tolerance

Reference/Expected level - - } - Deviation
non-integrated  integrated \ - ~ non-integrated | integrated
dB 7 dB dB +- dB dB dB
94.0 94.0 94.0 0.7 0.0 0.0
99.0 99.0 99.0 0.7 0.0 0.0
104.0 104.0 104.0 0.7 0.0 0.0
109.0 109.0 108.0 0.7 0.0 0.0
114.0 114.0 114.0 0.7 0.0 0.0
119.0 119.0 119.0 0.7 0.0 0.0
124.0 124.0 124.0 0.7 0.0 0.0
129.0 129.0 129.0 0.7 0.0 0.0
134.0 134.0 134.0 0.7 0.0 0.0
135.0 135.0 135.0 Q.7 0.0 0.0
136.0 136.0 136.0 0.7 0.0 0.0
137.0 137.0 137.0 0.7 0.0 0.0
138.0 138.0 138.0 0.7 0.0 0.0
139.0 139.0 139.0 0.7 0.0 0.0
140.0 140.0 140.0 0.7 0.0 0.0
89.0 89.0 89.0 0.7 0.0 0.0
84.0 84.0 84.0 ‘ 0.7 0.0 0.0
79.0 79.0 79.0 | 0.7 0.0 0.0
74.0 74.0 74.0 07 0.0 0.0
69.0 69.0 69.0 0.7 0.0 0.0
64.0 64.0 64.0 0.7 0.0 0.0
59.0 59.0 59.0 0.7 0.0 0.0
54.0 539 53.9 0.7 -0.1 -0.1
49.0 49.0 49.0 0.7 0.0 0.0
(c)Soils Materials Eng. Co., Lid Form No.: CAWS 152/1ssue 1/Rev. B/01/02/2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It may not be reproduced except with prior written approval of the issuing laboratory.
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E-mail: smec@cigismec.com Website: www.cigismec.com

Test Data for Sound Level Meter Page 2 of 5
Sound level meter type: 2250 Serial No. 2551244 Date  17-Oct-2014
Microphone type: 4189 Serial No. 2550229
Report: 14CA1016 01-01

44.0 43.9 43.9 0.7 -0.1 -0.1

39.0 39.0 358.0 0.7 0.0 0.0

34.0 33.9 33.9 0/ -0.1 -0.1

33.0 33.0 33.0 0.7 0.0 0.0

32.0 32.0 32.0 0.7 0.0 0.0 \

31.0 31.0 31.0 0.7 0.0 0.0 ‘

30.0 300 | 300 0.7 B 0.0 00

Measurements for an indication of the reference SPL on all other ranges which include it

! Other ranges ‘ Exp_ected level Actual level |~ Tolerance Deviation |
.~ dB dB dB +-dB B |
. 20-140 940 940 | 07 0.0 |

Measurements on all level ranges for indications 2 dB below the upper limit and 2 dB above the lower limit

~ Ranges ‘ Reference/Expected level | Actuallevel =~ Tolerance Deviation
B dB & +-dB B
| 0.7
20-140 30.0 300 0.0
138.0 | 138.0 _07_ 0.0

FREQUENCY WEIGHTING TEST

The frequency response of the weighting netwoks are tested at octave intervals over the frequency ranges
31.5 Hz to 12500 Hz. The signal level at 1000 Hz is set to give an indication of the reference SPL.

Freguency weighting A: - - -
~ Frequency = Ref.level | Expectedlevel Actuallevel  Tolerance(dB) Deviation
Hz 4 4  d& o+ - d8
1000.0 94.0 i 94.0 94.0 0.0 00 0.0
316 940 54.6 54.5 15 15 -0.1
63.1 94.0 67.8 67.7 1.5 1.5 -0.1
125.9 94.0 - 779 779 1.0 1.0 0.0
251.2 94.0 85.4 85.3 1.0 1.0 -0.1
501.2 | 94.0 j 90.8 90.7 1.0 1.0 -0.1
1995.0 94.0 95.2 95.2 1.0 1.0 0.0
3981.0 | 94.0 95.0 95.0 1.0 1.0 0.0
7943.0 94.0 929 92.9 1.5 3.0 0.0
12590.0 94.0 89.7 82 = 30 60 = -05
‘Frequency weightingc: =~~~
Frequency =~ Ref.level  Expectedlevel  Actual level Tolerance(dB)  Deviation
Mz @ R dB
1000.0 94.0 94.0 94.0 00 00 00
3186 94.0 91.0 91.0 1.5 1.5 0.0
(c)Soils Matenals Eng. Co.. Lid Form No.: CAWS 152/1ssue 1/Rev. B/01/02/2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It may not be reproduced except with prior written approval of the issuing laboratory.
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Test Data for Sound Level Meter Page 3 of 5
Sound level meter type: 2250 Serial No. 2551244 Date  17-Oct-2014
Microphone type: 4189 Serial No. 2550229
Report: 14CA1016 01-01
63.1 94.0 93.2 93.2 1.5 1.5 0.0
125.9 94.0 93.8 93.8 1.0 1.0 0.0
251.2 94.0 94.0 94.0 1.0 1.0 0.0
501.2 94.0 ‘ 94.0 94.0 1.0 1.0 0.0
1995.0 94.0 ‘ 93.8 93.8 1.0 1.0 0.0
3981.0 94.0 | 93.2 93.2 1.0 1.0 0.0
7943.0 94.0 91.0 91.0 1:5 3.0 0.0
. 12590.0 94.0 ‘ 87.8 87.3 30 60 | -0.5
Frequency weighting Lin: | S
Frequency Ref. level | Expected level Actual level = Tolerance(dB) ' Deviation
Hz dB | g dB A dB
1000.0 94.0 94.0 94.0 0.0 0.0 | 0.0
31.6 94.0 94.0 94.0 | 15 1.5 | 0.0
63.1 94.0 _ 94.0 94.0 1.5 1.5 0.0
125.9 : 94.0 | 94.0 94.0 | 1.0 1.0 0.0 |
251.2 1 94.0 94.0 94.0 1.0 1.0 0.0
501.2 ‘ 94.0 94.0 94.0 1.0 1.0 0.0
19950 = 940 940 %40 10 10 0.0
3981.0 94.0 940 %40 10 10 0.0
7943.0 94.0 94.0 94.0 15 | 30 0.0
12590.0 94.0 94.0 935 | 80 6.0 -0.5

TIME WEIGHTING FAST TEST
Time weighting F is tested on the reference range with a single sinusoidal burst of duration 200 ms at a frequency
2000 Hz and an amplitude which produces an indication 4 dB below the upper limit of the primary indicator range
when the signal is continuous.  (Weight A, Maximum hold)

_Ref. level Expected level  Actual |9\{’_E|_- _Tc-Jlerance(dB) ~ Deviation
__dB a8 @8 |+ ¢ = | 48 |
116.0 115.0 1150 1.0 1.0 0.0

TIME WEIGHTING SLOW TEST

Time weighting S is tested on the reference range with a single sinusoidal burst of duration 500 ms at a frequency
2000 Hz and an amplitude which produces an indication 4 dB below the upper limit of the primary indicator range
when the signal is continuous.  (Weight A, Maximum hold)

Ref. level Expected level ~ Actuallevel  Tolerance(dB) Deviation
- dB dB dB ) = | dB
160 118 e 10 10 00

RMS ACCURACY TEST
The RMS detector accuracy is tested on the reference range for a crest factor of 3.

Test frequency: 2000 Hz

Amplitude: 2 dB below the upper limit of the primary indicator range.

Burst repetition frequency: 40 Hz

Tone burst signal; 11 cycles of a sine wave of frequency 2000 Hz. (Set to INT)
(c)Soils Matenials Eng. Co., Ltd. Form No.: CAWS 152/Issue |/Rev. B/01/02/2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It may not be reproduced except with prior written approval of the issuing laboratory.
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Sound level meter type: 2250 Serial No. 2551244 Date  17-Oct-2014
Microphone type: 4189 Serial No. 2550229
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Ref. Level Expected level | Tone burst signal _ querance Deviation
Timewightng ~  dB  dB | indication(dB) ~ +-dB ! dB
Sl_OW_ . 118.0+66 1180 ' ~ 118.0 0.5 0.0

TIME WEIGHTING IMPULSE TEST
Time weighting | is tested on the reference range (Set the SLM to LAlmax)

Test frequency: 2000 Hz
Amplitude: The upper limit of the primary indicator range.
Single sinusoidal burst of duration 5 ms: -
~ Ref.level _ ~ Single burst indication ~ Tolerance Deviation
dB Expected (dB) Actual (dB) +-dB dB
120.0 1112 1111 | 20 -0.1
Repeated at 100 Hz B
~ Ref.level ‘ Repeated burst indication 7L Tolerance ~ Deviation
~ dB | Expected(@B) | Actual (dB) = +-dB dB
120.0 173 1172 10 01

TIME AVERAGING TEST
This test compares the SLM reading for continuous sine signals with readings obtained from a sine tone burst
sequence having the same RMS level. The test level is 30 dB below the upper limit of the linearity range and
repeated for Type 1 SLM with 40 dB below the upper limit of the linearity.

Frequency of tone burst: 4000 Hz

Duration of tone burst: ims S -
Repetition Time  Level of Expected Actual Tolerance Deviation  Remarks
o toneburst  leqg  leq L
msec dB 8  dB +#-dB  dB
1000 110.0 110.0 1099 1.0 -0.1 60s integ.
10000 100.0  100.0 99.9 1.0 01 ‘6min. integ.

'PULSE RANGE AND SOUND EXPOSURE LEVEL TEST
The test tone burst signal is superimposed on a baseline signal corresponding to the lower limit of reference rar
Test frequency: 4000 Hz

Integration time: 10 sec
The integrating sound level meter set to Leq: ) B o
Duration Rms level of Expected ==~ Actual =~ Tolerance  Deviation
‘msec tone burst (dB) dB  d  +-dB B
10 1200 900 89.9 17 01

The integrating sound level meter set to SEL:

Duration ~ Rms level of Expected fr\ctEalr '; ' Tolerance _E?_eviéi}E)H
msec  tone burst (dB) dB dB +/- dB dB
10.0 | 120.0 100.0 99.9 1.7 0.1
(c}Sonls Matenals Eng. Co., Lid Form No.. CAWS 152/1ssue 1/Rev. B/01/02/2007

The copyright of this repert is owned by the Soils & Materials Engineering Co., Ltd. It may not be reproduced except with prior written approval of the issuing laboratory.
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Sound level meter type: 2250 Serial No. 2551244 Date  17-Oct-2014
Microphone type: 4189 Serial No. 2550229

Report: 14CA1016 01-01

OVERLOAD INDICATION TEST

For SLM capable of operating in a non-integrating mode.

Test frequency: 2000 Hz
Amplitude: 2 dB below the upper limit of the primary indicator range.
Burst repetition frequency: 40 Hz
Tone burst signal: 11 cycles of a sine wave of frequency 2000 Hz. -
| Level | Level reduced by = Further reduced =~ Difference ‘ Tolerance Deviation
at overload (dB) | 1dB ~3dB dB ; dB | dB |
134.6 i 133.6 130.6 3.0 1.0 0.0 |

For integrating SLM, with the instrument indicating Leg.
For integrating SLM, with the instrument indicating Leq and set to the reference range. The test signal as follow
The test tone burst signal is superimposed on a baseline signal corresponding to the lower limit of reference rar

Test frequency: 4000 Hz
Integration time: 10 sec
~ Single burst duration: 1 msec - o
Rms level Levelreducedby = Expected level 3 Actual level Tolerance ‘ Deviation
atoverload (dB) ~ 1dB | ag dB ~dB dB
. 1416 | 1406 1006 1005 2.2 0.1

ACOUSTIC TEST
The acoustic test of the complete SLM is tested at the frequency 125 Hz and 8000 Hz using a B&K type 4226
Multifunction Acoustic Calibrator. The test is performed in A weighting.

Freiquencyw/  Expected level Actual Iével 7 7 Toler_anc:e (dB) Deviation
~ hHz  dB i Measured (dB) i - a
1000 94.0 94.0 0.0 0.0 0.0
125 77.9 17 1.0 1.0 -0.2
800 %29 - 942 15 | 30 | 13
END
(c)Sols Materials Eng. Co. Lid. Form No.. CAWS 152/Issue [/Rev. B/01/02/2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It may not be reproduced except with prior written approval of the issuing laboratory.
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E-mail; smec@cigismec.com Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 14CA1016 01-03 Page: 1 of 2

Item tested - - -
Description: Acoustical Calibrator (Class 1)

Manufacturer: B&K

Type/Model No.: 4231

Serial/Equipment No.: 2725557

Adaptors used: -

Item submitted by -

Curstomer: MTR Corporation Limited
Address of Customer: -

Request No.: -

Date of receipt: 16-Oct-2014

Date of test: 17-Oct-2014

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2412857 13-May-2015 SCL
Preamplifier B&K 2673 2743150 10-Apr-2015 CEPREI
Measuring amplifier B&K 2610 2346941 08-Apr-2015 CEPREI
Signal generator DS 360 61227 09-Apr-2015 CEPREI
Digital multi-meter 34401A US36087050 17-Dec-2014 CEPREI
Audio analyzer 8903B GB41300350 07-Apr-2015 CEPREI
Universal counter 53132A MY40003662 11-Apr-2015 CEPREI

Ambient conditions

Temperature: 22 159G,
Relative humidity: 60+ 10 %
Air pressure: 1000 + 10 hPa

Test specifications

1, The Sound Calibrator has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-156.

P The calibrator was tested with its axis vertical facing downwards at the specific frequency using insert voltage technique.

3. The results are rounded to the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a reference

pressure of 1013.25 hectoPascals as the maker's information indicates that the instrument is insensitive to pressure
changes.

Test results
This is to certify that the sound calibrator conforms to the requirements of annex B of IEC 60942: 1997 for the conditions under which the
test was performed. This does not imply that the sound calibrator meets IEC 60942 under any other conditions.

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

\ Date: 18-Oct-2014 Company Chop:

Approved Signatory: \
in/Feng Jun Qi

Huan

Comments: The results reported in this certificate refer to the conditon 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.CARP156-1/Issue 1/Rev.D/01/03/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be traceable to the
International System of Units (S.I.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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G/F., 9/F., 12/F., 13/F. & 20/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Tel : (852) 2873 6860
EREVTHREITHRAMER.LHT » O - 128 - 132 E208 Fax : (852) 2555 7533
E-mail: smec@cigismec.com Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 14CA1016 01-03 Page: 2 of 2

1, Measured Sound Pressure Level

The output Sound Pressure Level in the calibrator head was measured at the setting and frequency shown using
a calibrated laboratory standard microphone and insert voltage technique. The results are given in below with
the estimated uncertainties.

(Output level in dB re 20 pPa)

Frequency BEN Outﬁu@&uﬁdﬁessure Measured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty ‘
Hz dB } dB dB ‘
S e | 2l do - 8y
1000 94.00 94.10 | 0.10
2 Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measuring the maximum and minimum of the fast weighted DC
output of the B&K 2610 measuring amplifier over a 20 second time interval as required in the standard. The Short
Term Fluctuation was found to be:

At 1000 Hz STF = 0.001 dB
Estimated expanded uncertainty 0.005 dB
3y Actual Output Frequency

The determination of actual output frequency was made using a B&K 4180 microphone together with a B&K 2673
preamplifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter which was used to determine the frequency averaged over 20 second of operation as required by the
standard. The actual output frequency at 1 KHz was:

At 1000 Hz Actual Frequency = 1000.0 Hz
Estimated expanded uncertainty 0.1Hz Coverage factork = 2.2
4, Total Noise and Distortion

For the Total Noise and Distortion measurement, the unfiltered AC output of the B&K 2610 measuring amplifier was
connected to an Agilent Type 8903 B distortion analyser. The TND result at 1 KHz was:

At 1000 Hz TND=0.5%

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the 1ISO Publication "Guide to the expression
of uncertainty in measurement”, and gives an interval estimated to have a level of confidence of 85%. A coverage

factor of 2 is assumed unless explicitly stated.
- End -
Checked by: /

Fung Chrirgfip 1Bm Tze Wai
7-Oct-2014 Date: 18-Oct-2014

Calibrated by: *

Date:

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

© Soils & Materials Engineering Co., Ltd. Form No.CARP156-2/Issue 1/Rev.C/01/05/2005

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) 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 were
determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be traceable to the
International System of Units (S.l.) or recognised measurement standards. This ceriificate shall not be reproduced except in full.




AECOM Asia Company Limited
TSP High Volume Sampler
Field Calibration Report

Station 234 - 238 Chatham Road North; SCL - DMS - 11 Operator: Shum Kam Yuen
Cal. Date: 30-Oct-14 Next Due Date: 30-Dec-14
Equipment No.: Serial No. 8259
Ambient Condition
Temperature, Ta (K) ] 300 Pressure, Pa (mmHg) | 760.6

Orifice Transfer Standard Information

Serial No: 988 Slope, mc | 1.97518 | ntercept, be | -0.01001
Last Calibration Date: 28-May-14 "
Next Calibration Date: 28-May-15 me x Qstd + be = [H x (Pa/760) x 298/Ta)}
Calibration of TSP Sampler
Orfice HVS Flow Recorder
Resistance . .
Plate No. DH (crifice), (DH x (Pa/760) x (298/Ta)] Qstd (rnsl!min) X{ FlowRecorder | Continuous Flow Recordt.er
in. of water axis Reading (CFM) Reading IC (CFM) Y-axis
18 8.0 2.82 1.43 44.0 43.87
13 6.5 2.54 1.29 38.0 37.89
10 53 2.30 1.17 320 31.91
7 4.0 1.99 1.01 26.0 2592
28 1.67 0.85 20.0 19.94
By Linear Regression of Y on X
Slope , mw= 41.3340 Intercept, bw = -15.6817

Correlation Coefficient* = 0.9974
*If Correlation Coefficient < 0.990, check and recalibrate.

Set Point Calculation
From the TSP Field Calibration Curve, take Qstd = 1.30m*/min

From the Regression Equation, the "Y" value according to

mw x Qstd + bw = IC x [(Pa/760) x (298/Ta)]"?

Therefore, Set Point; IC = ( mw x Qstd + bw ) x [( 760/ Pa ) x ( Ta/ 298 ))"%= 38.16

Remarks:

o 4

QC Reviewer: \[j - W Signature: ;P Date: Z © OLT’} !’r

]
D:\HVS Calibration Certificate (Existing)\60284101 -
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TISCH

Environmental

K7

TiscH ENVIRONMENTAL, INC.
145 SouTH Miam Ave
VILLAGE OF CLEVES, OH
45002

513.467.9000
877.263.7610 ToLL FrRee
513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - May 28, 2014 Rootsmeter S/N 0438320 Ta (K. - 296
Operator Tisch Orifice I.D. - 0988 Pa (mm) - 751.84
o METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
Run # (m3) (m3) (m3) (min) (ram) (in.)
1. NA NA L7010 1..3790 3.2 2...0:0
2 NA NA 1.00 0.9720 6.4 4.00
3 NA NA 1.00 0.8690 7:9 5.00
4 NA NA 1.00 0.8260 8.8 5.50
5 NA NA 1.00 0.6830 12.8 8.00
DATA TABULATION
(x axis) (y axis) (x axis) (y axis)
Vstd QOstd Va Qa
0599179 0.7191 1.4113 0.9957 0.7221 0.8874
0.9875 1.0159 139959 0.9915 1.0201 1.2549
0.9854 1.1339 2.2315 0.9894 1.1385 1.4030
0.9843 11916 2.3405 0.9883 1.2 65 1.4715
0.9790 154333 2.8227 0.9829 1.4382 1.7747
Qstd slope (m) = 1.97518 Qa slope (m) = 1.23683
intercept (b)) = -0.01001 intercept (b) = -0.00630
coefficient (r) 0.99998 coefficient (rx) 0.99998
y axis = SQRT[H20(Pa/760) (298/Ta) ] y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS
Vstd = Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vstd/Time
Va = Diff Vol [(Pa-Diff Hg) /Pa]
Qa = Va/Time

For subsequent flow rate calculations:

QOstd
Qa

1/m{ [SQRT (H20 (Pa/760) (298/Ta))]- b}
1/m{ [SQRT H20(Ta/Pa)]- b}
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TISCH

Environmental

K7

TiscH ENVIRONMENTAL, INC.
145 SouTH Miam Ave
VILLAGE OF CLEVES, OH
45002

513.467.9000
877.263.7610 ToLL FrRee
513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - May 28, 2014 Rootsmeter S/N 0438320 Ta (K. - 296
Operator Tisch Orifice I.D. - 0988 Pa (mm) - 751.84
o METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
Run # (m3) (m3) (m3) (min) (ram) (in.)
1. NA NA L7010 1..3790 3.2 2...0:0
2 NA NA 1.00 0.9720 6.4 4.00
3 NA NA 1.00 0.8690 7:9 5.00
4 NA NA 1.00 0.8260 8.8 5.50
5 NA NA 1.00 0.6830 12.8 8.00
DATA TABULATION
(x axis) (y axis) (x axis) (y axis)
Vstd QOstd Va Qa
0599179 0.7191 1.4113 0.9957 0.7221 0.8874
0.9875 1.0159 139959 0.9915 1.0201 1.2549
0.9854 1.1339 2.2315 0.9894 1.1385 1.4030
0.9843 11916 2.3405 0.9883 1.2 65 1.4715
0.9790 154333 2.8227 0.9829 1.4382 1.7747
Qstd slope (m) = 1.97518 Qa slope (m) = 1.23683
intercept (b)) = -0.01001 intercept (b) = -0.00630
coefficient (r) 0.99998 coefficient (rx) 0.99998
y axis = SQRT[H20(Pa/760) (298/Ta) ] y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS
Vstd = Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vstd/Time
Va = Diff Vol [(Pa-Diff Hg) /Pa]
Qa = Va/Time

For subsequent flow rate calculations:

QOstd
Qa

1/m{ [SQRT (H20 (Pa/760) (298/Ta))]- b}
1/m{ [SQRT H20(Ta/Pa)]- b}



ANDERSEN INSTRUMENTS INC.
GS2310 Series Sampler Calibration

(Dickson Recorder)
Customer -> MTRC SITE  Certificate -> 20141211
Location -> Fung Kei MPS Date -> 29-Nov-14
Sampler -> 1294-1110 Tech -> Chan Kin Fung
CONDITIONS
Sea Level Pressure (hpa) 1013.4 Sampler Elevation (feet) 100
Sea Level Pressure (in Hg) 29.93 Corrected Pressure (mm Hg) 757.52
Temperature (deg C) 23.5 Temperature (deg K) 296.50
Seasonal SL Pressure  (in Hg) 29.93 Corrected Seasonal (mm Hg) 757.52
Seasonal Temperature (deg C) 23.50 Seasonal Temperature(deg K) 296.50
CALIBRATION ORIFICE
Make -> TISCH Qstd Slope -> 2.02363
Model -> TE-5025A Qstd Intercept -> 0.03075
Serialt -> 2821 o Date Certified > 19-Sep-14
CALIBRATION
Plate or H,O Qstd I IC LINEAR
Test # (in) (M3/min) (chart)  (corrected) ~REGRESSION

1 18 12.3 1.719 61 61.054 Slope = 31.2546
2 13 9.9 1.541 54 54.048 Intercept = 6.3744
3 10 7.8 1.366 48 48.043 Corr. Coeff. = 0.9975

4 7 5.1 1.102 41 41.037

5 5 3 0.841 33 33.029

Calculations
Qstd = 1/m [Sqrt (H,0O (Pa/Pstd) (Tstd/Ta)) - b]
IC =1[Sqrt (Pa/Pstd) (Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K
Pa = actual pressure during calibration (mm Hg)
Tstd =298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:

1/m ((I) [Sqrt (298/Tav) (Pav/760)] - b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

This is to certify that the above equipment has been calibrated in accordance with
manufacturer's procedure.




ANDERSEN INSTRUMENTS INC.
GS2310 Series Sampler Calibration

(DicksonRecorder)
Customer -> MTRC SITE  Certificate -> 20141210
Location -> Ka Fu Building Date -> 29-Nov-14
Sampler -> 994-0874 Tech -> Chan Kin Fung
CONDITIONS
Sea Level Pressure (hpa) 1013.4 Sampler Elevation (feet) 100
Sea Level Pressure (in Hg) 29.93 Corrected Pressure (mm Hg) 757.52
Temperature (deg C) 23.5 Temperature (deg K) 296.50
Seasonal SL Pressure  (in Hg) 29.93 Corrected Seasonal (mm Hg) 757.52
Seasonal Temperature (deg C) 23.50 Seasonal Temperature(deg K) 296.50
CALIBRATION ORIFICE
Make -> TISCH Qstd Slope -> 2.02363
Model -> TE-5025A Qstd Intercept -> 0.03075
Serial# -> 2821 o Date Certified > 19-Sep-14
CALIBRATION
Plate or H,O Qstd I IC LINEAR
Test # (in) (M3/min) (chart)  (corrected) ~REGRESSION

1 18 12 1.698 58 58.052 Slope = 30.2654
2 13 9.5 1.509 53 53.047 Intercept = 6.7817
3 10 7.7 1.357 47 47.042 Corr. Coeff. = 0.9983

4 7 4.9 1.080 40 40.036

5 5 3 0.841 32 32.029

Calculations
Qstd = 1/m [Sqrt (H,0O (Pa/Pstd) (Tstd/Ta)) - b]
IC =1[Sqrt (Pa/Pstd) (Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd =298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:

1/m ((I) [Sqrt (298/Tav) (Pav/760)] - b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

This is to certify that the above equipment has been calibrated in accordance with
manufacturer's procedure.



ANDERSEN INSTRUMENTS INC.
GS2310 Series Sampler Calibration
(Dickson Recorder)

Customer -> MTRC SITE  Certificate -> 20141213

Location -> Methodist School
Sampler -> 1294-1112

Date -> 29-Nov-14
Tech -> Chan Kin Fung

CONDITIONS
Sea Level Pressure (hpa) 10134 Sampler Elevation (feet) 60
Sea Level Pressure (in Hg) 29.93 Corrected Pressure (mm Hg) 758.53
Temperature (deg C) 23.5 Temperature (deg K) 296.50
Seasonal SL Pressure  (in Hg) 29.93 Corrected Seasonal (mm Hg) 758.53
Seasonal Temperature (deg C) 23.50 Seasonal Temperature(deg K) 296.50
CALIBRATION ORIFICE
Make -> TISCH Qstd Slope -> 2.02363
Model -> TE-5025A Qstd Intercept -> 0.03075
Serial# -> 2821 o Dte Certified > 19-Sep-14
CALIBRATION
Plate or H,O Qstd I IC LINEAR
Test # (in) (M3/min) (chart)  (corrected) ~REGRESSION
1 18 12.3 1.721 61 61.095 Slope = 33.1941
2 13 10.2 1.565 55 55.086 Intercept = 3.7351
3 10 8 1.385 50 50.078 Corr. Coeff. = 0.9994
4 7 5 1.092 40 40.062
5 5 3.1 0.856 32 32.050

Calculations
Qstd = 1/m [Sqrt (H,0O (Pa/Pstd) (Tstd/Ta)) - b]
IC =1[Sqrt (Pa/Pstd) (Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd =298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:

1/m ((I) [Sqrt (298/Tav) (Pav/760)] - b)

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

This is to certify that the above equipment has been calibrated in accordance with

manufacturer's procedure.



ANDERSEN INSTRUMENTS INC.
GS2310 Series Sampler Calibration
(Dickson Recorder)

Customer -> MTRC

Location -> Poly U Hall
Sampler -> 1294-1109

SITE

Certificate -> 20141212
Date -> 29-Nov-14
Tech -> Chan Kin Fung

CONDITIONS
Sea Level Pressure (hpa) 1013.4 Sampler Elevation (feet) 260
Sea Level Pressure (in Hg) 29.93 Corrected Pressure (mm Hg) 753.48
Temperature (deg C) 23.5 Temperature (deg K) 296.50
Seasonal SL Pressure  (in Hg) 29.93 Corrected Seasonal (mm Hg) 753.48
Seasonal Temperature (deg C) 23.50 Seasonal Temperature(deg K) 296.50
CALIBRATION ORIFICE
Make -> TISCH Qstd Slope -> 2.02363
Model -> TE-5025A Qstd Intercept -> 0.03075
Serial# -> 2821 o Dte Certified > 19-Sep-14
CALIBRATION
Plate or H,O Qstd I IC LINEAR
Test # (in) (M3/min) (chart)  (corrected) ~REGRESSION
1 18 11.8 1.679 62 61.890 Slope = 39.2216
2 13 9.8 1.529 56 55.900 Intercept = -3.1568
3 10 7.6 1.345 52 51.907 Corr. Coeff. = 0.9926
4 7 4.9 1.077 40 39.929
5 5 330881 30 29047
Calculations

Qstd = 1/m [Sqrt (H,O (Pa/Pstd) (Tstd/Ta)) - b]

IC =1 [Sqrt (Pa/Pstd) (Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response
I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd =298 deg K
Pstd = 760 mm Hg

For subsequent calculation of sampler flow:

1/m ((I) [Sqrt (298/Tav) (Pav/760)]

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

-b)

This is to certify that the above equipment has been calibrated in accordance with

manufacturer's procedure.



TiscH ENVIRONMENTAL, INC.
145 SouTH Miami Ave
VILLAGE OF CLEVES, OH
45002

513.467.9000
877.263.7610 ToLL FREE
513.467.9009 Fax

TISCH

Environmental

1)

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Sep 16, 2014 Rootsmeter S/N 0438320 Ta (K) - 298
Operator Tisch Orifice I.D. - 2821 Pa (mm) - 751..84
B METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
Run # (m3) {m3) (m3) (min) {mm}) (in.)
1 NA NA 1.00 1.4480 3.2 2.00
2 NA NA 1.00 1.0130 6.4 4.00
3 NA NA 1.00 0.2050 TS 5.00
& NA NA 1..:00 0..8580 8.8 5.50
B NA NA L..00 0.7070 127 8.00
DATA TABULATION
(x axis) (y axis) (x axis) (y axis)
Vstd Qstd Va Qa
0.9850 0.6803 1.4066 0. 8957 0.6876 0.85903
0.9809 0.9683 1.9892 02815 0.9788 1.2591
0.9788 10815 2.2240 0.9894 10933 1.4078
0.9977 L.l 381 23326 D% 9888 1.1505 1.4765
0. 9325 1.3756 2.8132 0.9831 1.3905 1.7807%
Qstd slope (m) - 2.02363 Qa sglope (m) = 1.26716
intercept (b) = 0.03075 intercept (b) = 0.01946
coefficient (r) = 0.99997 coefficient (r} = 0.99997
y axis = SQRT[H20(Pa/760) (298/Ta) ] y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS
Vstd = Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vstd/Time
Va = Diff Vol [(Pa-Diff Hg)/Pal
Qa = Va/Time

For subsequent flow rate calculations:

2std
lda

1/m{ [SQRT (H20 (Pa/760) (298/Ta))]- b}
1/m{ [SQRT H20(Ta/Pa)]l- b}



MTR Corporation
Internal Calibration

Project Laboratory 8 MTR

Balance Calibration Report

Tested to MTRC Method WI/707M/01

Laboratory Equipment Identification Number BA0O11
Manufacturer Sartorius Model A200S-**DIB |[Serial No. 1065989
Capacity 1209 Discrimination 0.1mg Type Top Loading
Location Concrete Testing Area Temperature 4%
Reference Mass Set Used (Equip. ID. No.) RMO0O01
Manufacturer Troemner OIML F1
Classification
Last Calibration Date 29-04-2002 Calibrated By South China National Centre of
Metrology
(1) Repeatability of Reading
Reference Standard Deviation of Maximum Difference Between
Mass Balance Reading Successive Readings

(9) (9) (9)

10 0.000094 0.0002

60 0.000079 0.0002

120 0.000042 0.0001

Standard Deviation of the Balance = 0.000422 g

(2) Departure from Nominal Value

Reading Correction Uncertainty

(9 (9) )

09.9998 0.00020

19.9980 0.00025

29.9999 0.00015

39.9997 0.00043

49.9998 0.00017 +0.000301

59.9996 0.00032

69.9996 0.00037

79.9996 0.00042

89.9996 0.00045

99.9993 0.00050

Maximum Correction = 0.00050 g

Page 1 of 2 WI707M01/2H/R4 12.97




MTR Corporation Project Laboratory 8 MTR

Internal Calibration
(3) Off-Centre Loading

A mass of approximately 10000g was moved to various position on the balance pan. The
balance readings obtained at different position are given in the table.

Centre Front Back Left Right
59.9986 59.9984 59.9981 59.9987 59.9988

Maximum Difference = 0.0007 g

4) Hysteresis

Load Hysteresis
(9) (9)
50 0.000367

(5) Limit of Performance of the Balance = + 0.000783 g

"
Checked by : Dick Lee Certified by : @4

Date : 14-02-2011 Date : L ( e ||

13

Notes:

1.The balance has been tested according to the specifications laid down in Chapter 6 of the
CSIRO Publication "The Calibration of Balances - by David B. Prowse".

2.Uncertainties quoted in this report have been estimated on the basis of there being not more
than one chance in one hundred that any value differs from the true value by more than the

stated uncertainty.

3.The Limit of Performance is the tolerance band within which all readings of the balance will
fall.

Page 2 of 2 WI707M01/2H/R4 12.97
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