Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 5
P.F.Yeung
10/08/2015

TE-5170
S/N 0816

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1004

Ta(K) 302

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 12.2 3.454 1.667 55 54.39
2 13 holes 9.5 3.048 1.473 49 48.46
3 10 holes 7.2 2.654 1.285 42 41.54
4 7 holes 4.6 2.121 1.030 35 34.61
5 5 holes 2.7 1.625 0.794 27 26.70

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=7Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):31.581 Intercept(b):_1.674

Checked by: Magnum Fan

Correlation Coefficient(r):_0.9992

Date: 16/08/2015




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR10A
P.F.Yeung
10/08/2015

TE-5170
S/N 8162

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1004

Ta(K) 302

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 11.8 3.397 1.639 56 55.38
2 13 holes 9.7 3.080 1.488 51 50.44
3 10 holes 7.0 2.616 1.267 45 44.50
4 7 holes 4.8 2.167 1.052 38 37.58
5 5 holes 2.8 1.655 0.808 30 29.67

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=7Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):30.643  Intercept(b): 5.181

Checked by: Magnum Fan

Correlation Coefficient(r): 0.9994

Date: 16/08/15




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

AQMS1
P.F.Yeung
10/08/2015

TE-5170
S/N 1253

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1004

Ta(K) 302

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 11.8 3.397 1.639 55 54.39
2 13 holes 9.4 3.032 1.465 50 49.45
3 10 holes 7.0 2.616 1.267 43 42.52
4 7 holes 4.6 2.121 1.030 34 33.62
5 5 holes 2.6 1.595 0.779 26 25.71

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=7Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):34.003  Intercept(b):-0.896

Checked by: Magnum Fan

Correlation Coefficient(r):_0.9992

Date: 16/08/2015




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR1
P.F.Yeung
10/08/2015

TE-5170
S/N 0146

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1004

Ta(K) 302

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 11.6 3.368 1.626 52 51.42
2 13 holes 9.4 3.032 1.465 47 46.48
3 10 holes 6.8 2.5793 1.249 40 39.56
4 7 holes 4.4 2.074 1.008 32 31.65
5 5 holes 2.6 1.595 0.779 24 23.73

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=7Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):32.697 Intercept(b):- 1.499

Checked by: Magnum Fan

Correlation Coefficient(r): 0.9990

Date: 16/08/2015




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 6
P.F.Yeung
10/08/2015

TE-5170
S/N 3957

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1004

Ta(K) 302

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 12.0 3.426 1.653 54 53.40
2 13 holes 9.5 3.048 1.473 48 47.47
3 10 holes 6.8 2.579 1.249 41 40.55
4 7 holes 4.5 2.098 1.019 34 33.62
5 5 holes 2.7 1.625 0.794 26 25.71

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=7Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):31.865

Intercept(b): 0.714

Checked by: Magnum Fan

Date: 16/08/2015

Correlation Coefficient(r): 0.9997




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 5
P.F.Yeung
10/06/2015

TE-5170
S/N 0816

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1007

Ta(K) 304

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 11.8 3.391 1.637 54 53.31
2 13 holes 9.6 3.059 1.478 48 47.38
3 10 holes 7.0 2.612 1.265 40 39.49
4 7 holes 4.6 2.117 1.029 33 32.58
5 5 holes 2.6 1.592 0.778 24 23.69

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):34.096  Intercept(b): -2.982

Checked by: Magnum Fan

Correlation Coefficient(r): 0.9992

Date:_16/06/2015




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR10
P.F.Yeung
10/06/2015

TE-5170
S/N 8162

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1007

Ta(K) 304

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 11.6 3.362 1.623 58 57.25
2 13 holes 9.6 3.059 1.478 52 51.33
3 10 holes 7.0 2.612 1.265 45 44.42
4 7 holes 4.6 2.117 1.029 37 36.52
5 5 holes 3.0 1.710 0.834 29 28.63

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):35.496  Intercept(b): -0.583

Checked by: Magnum Fan

Correlation Coefficient(r): 0.9991

Date:_16/06/15




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

AQMSI1
P.F.Yeung
10/06/2015

TE-5170
S/N 1253

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1007

Ta(K) 304

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 12.0 3.420 1.650 54 53.31
2 13 holes 9.5 3.043 1.470 48 47.38
3 10 holes 7.0 2.612 1.265 41 40.47
4 7 holes 4.5 2.094 1.018 32 31.59
5 5 holes 2.6 1.592 0.778 25 24.68

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):33.228  Intercept(b):-1.588

Checked by: Magnum Fan

Correlation Coefficient(r): 0.9994

Date:_16/06/2015




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 1
P.F.Yeung
10/06/2015

TE-5170
S/N 0146

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1007

Ta(K) 304

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 11.8 3.391 1.637 53 52.32
2 13 holes 9.3 3.010 1.455 48 47.38
3 10 holes 6.7 2.555 1.238 41 40.47
4 7 holes 4.6 2.117 1.029 35 34.55
5 5 holes 2.8 1.652 0.807 27 26.65

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):30.792 Intercept(b): 2.314

Checked by: Magnum Fan

Correlation Coefficient(r): 0.9991

Date:_16/06/2015




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 6
P.F.Yeung
10/06/2015

TE-5170
S/N 3957

Calibration Orfice and Standard Calibration Relationship

Serial Number : 2454

Service Date 24 Mar 2015

Slope (m) 2.09532

Intercept (b) -0.03812

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1007

Ta(K) 304

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 12.4 3.476 1.677 54 53.31
2 13 holes 9.4 3.027 1.463 47 46.40
3 10 holes 6.8 2.574 1.247 40 39.49
4 7 holes 4.4 2.071 1.006 32 31.59
5 5 holes 2.7 1.622 0.792 24 23.69

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=Z/m-b ,Y(Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):33.262

Intercept(b):_-2.254

Checked by: Magnum Fan

Correlation Coefficient(r): 0.9996

Date:_16/06/2015
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Sun Creation Engineering Limited

Calibration and Testing Laboratory

Certiﬁcate Of Calibration Certificate No. : C153422

o = v
FREIERE i
ITEM TESTED / 25855 H (Job No./ /FF51485% : IC15-1330) Date of Receipt/ Ui EHF : 10 June 2015
Description / 28475 :  Anemometer
Manufacturer / #3EpE  : Lutron
Model No. / ZYgE . AM-4201
Serial No. / &5k : AF.27513
Supplied By / 563  :  Envirotech Services Co.
Shop 6, G/F., Casio Mansion, 209 Shaukeiwan Road,
Hong Kong

TEST CONDITIONS / A& {E:
Temperature /3RBE :  (23+2)°C Relative Humidity / #H%5RE ©  (55+20)%
Line Voltage / &R . -

TEST SPECIFICATIONS / HIE R EE
Calibration check

DATE OF TEST /HIEAHHE : 23 June 2015

TEST RESULTS / HERER

The results apply to the particular unit-under-test only.
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :
- Testo Industrial Services GmbH, Germany

Tested By : LA
JHIER CFLe
Project Engineer

Certified By ; UA,M s, C/‘\ Date of Issue  : 23 June 2015

Engineer

The test equipment used for calibration are traceable to the Nation Standards as speetfied i this certificate. This certificate shall not be reproduced except m full, without the prior
written approval of this laboratory.

Ao A TR B Z A e BRI BN « RN AR e e R T e -

Sun Creation Engineenng Limited - Calibration & Testing Laboratory

c/o 4/F, Tsing Shan Wan Exchange Bmldlm I Hing On Lane, Tuen Mun, New Temitories, Hong Kong
B TR A ) HOTTRE
o L’:%T'?“Jl'i' e - nﬂ!z“ﬁxfm”lﬂ?

Tel/fEaf: 2927 2606 Fax/fHEL: 2744 8986 E-mail #53: callaba suncreation.com Website #8hk: www.suncreation.com Page 1 of 2
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BRIRERAT

Sun Creation Engineering Limited

Sun
Creation
Engineering

Calibration and Testing Laboratory

Certlﬁcate Of Cahbratmn Certificate No. :  C153422

PR S

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 10 measurements at each calibration point.

3. Testequipment :

Equipment ID Description Certificate No.

CL386 Multi-function Measuring Instrument 512109

4.  Testprocedure : MAL30N.

5.  Results:
Air Velocity
Applied UuT Measured Correction

Value Reading Value Measurement Uncertainty

(m/s) (n/s) (m/s) Expanded Uncertainty (m/s) Coverage Factor
1.9 1.8 +0.1 0.2 2.0
4.0 3.9 +0.1 0.2 2.0
6.0 6.0 0.0 0.3 2.0
8.0 8.1 -0.1 0.3 2.0

10.0 10.3 -0.3 0.4 2.0

Remarks : - The Measured Corrections are defined as :
Value = Applied Value - UUT Reading

- The expanded uncertainties are for a level of confidence of 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 to the Nation Standards as specified in this certificate, This certificate shall not be reproduced except i full, without the prior
written approval of this laboratory.

A E TR E T 2 BAZ E T B BIRREE » R AE T AR TR i

Sun Creation Engineering Limited - Calibration & Testing Laboratory

¢'o 4/F, Tsing Shan Wan Exchange Building, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
WEA TR o] REE R TER T

co Tfééf[?r‘LF'jﬂﬁ 2L TS EERRIUER

Tel/fEaf: 2927 2606 Fax/f: 2744 8986 E-mail i3} callabia suncreation.com Website #hE: www.suncreation.com Page 2 of 2




ENVIROTECH SERVICES CO.
Calibration Report of Wind Meter

Date of Calibration : 29 June 2015

Brand of Test Meter:  Davis

Model: Weather Wizard T1I (s/n: WE90911A30)
Location : ASRS5
Procedures :

1. Wind Still Test: The wind speed sensor was hold by hand until it keep still

2.Wind Speed Test: The wind meter was on-site calibrated against the Anemometer

3.Wind Direction Test : The wind meter was on-site calibrated against the marine compass at four directions

Results:
Wind Still Test
Wind Speed (m/s)
0.00
Wind Speed Test
Davis (m/s) Anemomete (m/s)
1.9 1.8
24 22
29 3.1
Wind Direction Test
Davis (o) Marine Compass (0)
269 270
1 0
88 90
181 180
Calibrated by: @ Checked by : &f
Yeung Ping Fai Ho Kam Fat

(Technical Officer)

(Senior Technical Officer)




: TiscH ENVIRONMENTAL, INC.
. _ 145 SouTtH Miami AVE
ViLLAGE OF CLEVES, OH
1 45002
I S H | | 513.467.9000
I c ' U 877.263.7610 ToLL FREE

Environmental 513.467.9009 FAx

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

' Date - Mar 24, 2015 Rootsmeter S/N 0438320 Ta (K) - 292
Operator Tisch orifice I.D. - 2454 Pa (mm) - 756.92
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 1.4460 3.2 2.00
2 NA NA 1.00 1.0300 6.4 4.00
] NA NA 1.00 0.9180 Tl 5.00
4 NA NA 1.00 0.8780 Bl 5.50
5 NA NA 1.00 0.7240 12.6 8.00

(x axis) (y axis) (x axis) (y axis)
vstd Qstd Va Qa
1.0123 0.6999 1.4258 0.9958 0.6886 0.8784
1.0078 0.9785 2.0163 0.9916 0.9627 1.2422
1.0057 1.0955 2.2543 0.9895 1017 1.3888
1.0047 1.1443 2.3644 0.9885 1. 1258 1.4566
0.9994 1.3805 22851b 0.9833 1.:358%, 1.%568
Qstd slope (m) = 2.09532 Qa slope (m) = 1.33905
intercept (b) = -0.03812 intercept (b) = -0.02349
coefficient (r) = 0.99994 coefficient (r) = 0.99994
y axis = SQRT[H20(Pa/760) (298/Ta)] y axis = SQRT[H20(Ta/Pa)]

CALCULATIONS
Vstd = Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)

Vstd/Time

Va = Diff Vol [(Pa-Diff Hg) /Pal

= Va/Time

For subsequent flow rate calculations:

Qstd = 1/m{ [SQRT(Hzo(Pamsb) (298/Ta))1- b}
Qa = 1/m{ [SQRT H20(Ta/Pa)]l- b}





