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INTRODUCTION

1.1The building is Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long

1.2 The General Building Plan has been submitted to Buildings Department
under letter dated 2 Feb 2021.

This document is the Residential Thermal Transfer Value calculation.

DEMONSTRATION OF COMPLIANCE

2.1 To improve the energy efficiency of residential buildings, the compliance
with the following design and construction requirements is included as one of
the pre-requisites for the granting of gross floor area (GFA) concessions for
green / amenity features and non-mandatory / non-essential plant rooms and
services in a residential building under Practice Note for Authorized Persons,
Registered Structural Engineers and Registered Geotechnical Engineers
(PNAP) APP-151:-

(@) The RTTV of wall (RTTV Wall) and roof (RTTV Roof) should not exceed
14Watt/m? and 4 Watt/m? respectively;

(d) Glass forming part of the building envelope such as curtain wall, cladding,
skylight, window and door of the residential building and RRF should have a
VL Glass of not less than 50% and an ER Glass of not more than 20%.

Support calculation, building information, glazing information and general
building plan are submitted in the attached document.
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RTTV Calculation (House 1)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation

West Elevations (House 1) Gross Wall Area

GIF ( 024+ 810
1F ( 152+ 801
RIF (

North Elevations (House 1) Gross Wall Area

GIF ( 235
1IF ( 612+ 173
RIF (

East Elevations (House 1) Gross Wall Area

GIF ( 2.32
1F ( 242+ 450
RIF (

South Elevations (House 1) Gross Wall Area

GIF ( 353+ 090
1F ( 822
RIF (

GIF
1/F
RIF

Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

)x 420 x
)x 3.60 x
)x 1.90 x

1
1
1

Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

X 4.20 x
)x 3.60 x
x 1.90 x

1
1
1

Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

)x 420 x
x 3.60 x
)x 1.90 x

1
1
1

Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

)x 420 x
)x 3.60 x
)x 1.90 x

1
1
1

Sheetno. 1
Storey heights (Residential Units) :
= 420 m (1 storey)
= 3.60 m (1 storey)
= 190 m (1 storey)
8.34 x 420 x 1 = 35.02 m?
953 x 360 x 1 = 34.32 m?
0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 69.33 m?
235 X 420 x 1 = 9.87 m?
785 x 360 x 1 = 28.26 m?
0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 38.13 m?
232 X 420 x 1 = 9.74 m?
6.92 x 360 x 1 = 24.93 m?
0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 34.67 m?
443 x 420 x 1 = 18.61 m?
822 x 360 x 1 = 29.59 m?
0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 48.20 m?
Total Gross Wall Areas  190.33 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A 3.05 m (1 storey)
1/F (Window GLO2) - B 264 m (1 storey)

West Elevations (House 1) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 8.10 )x 3.05 x 1 810 x 305 x 1
1/F (Window GL02) - B (8.01+ + )x 2.85 x 1 8.01 x 285 x 1

24.66 m?
22.83 m?

Gross Glazing Areas 47.49 m?

North Elevations (House 1) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys

Gross Glazing Areas 0.00 m?
East Elevations (House 1)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( x 3.05 x 1 = 0.00 x 305 x 1 = 0.00 m?
1/F (Window GL02) - B (080 + 085+ 285 x 264 x 1 = 450 x 264 x 1 = 11.86 m?

Gross Glazing Areas 11.86 m?

South Elevations (House 1) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (3.53 )x 3.05 x 1 353 x 305 x 1
1/F (Window GL02) - B ( x 2.64 x 1 0.00 x 264 x 1

10.75 m?
0.00 m?

Gross Glazing Areas 10.75 m?

Total Gross Glazing Areas 70.10 m?



West Elevations (House 1)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 1)

Glazing Areas at West Elevations (House 1)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 358 x 3.05 = 10.90 m?
OPF 150 / 350 = 043 ECS = 0.755
Glazing Areas Shaded by Cover of Balcony ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 358 x 264 = 9.44 m?
OPF 150 / 300 = 050 ECS = 0.714
Opaque Wall Areas at West Elevations (House 1)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-w1)
Window to Wall Ratio (WWF = 47.49 / 69.33

69.33 m?

47.49 m?

27.15 m?

10.90 m?

9.44 m?

21.84 m?

21.84 m?

0.68

Wall Orientation Factor

Average Absorptivity (a) of the External Opaque Wall at

Gw =

1.131

Sheet no.

(Refer to Table 9)

West Elevations (House 1)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8
Average Absorptivity = 0.89
‘U’ value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ko+ ... +X,/k,*Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_II Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 0.010
12mm cement/ sand render 0012 / 072 0.017
200mm concrete wall 02 [/ 216 0.093
10mm AGT Tile 001 / 11 = 0.009
Internal surface film resistance Ri = 0.12
Total| 0.293
Uwl = 1 = 3.42 Wim?K
0.293



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No.
Building Address

4

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1)

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) = 69.33 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.68 Wall Orientation Factor (Gw) = 1.131 IDescription W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 27.15 10.90 9.44
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.49 0.20 0.17
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 0.86 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 27.15 10.90 9.44
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.76 0.71
linternal Finish Material |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 7.95 2.4 1.97
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 21.84 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 3.87

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
Wim?

3.87

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 1)

+
Wim?

0.86 +




North Elevations (House 1) Sheet no.
Gross Wall Areas = 3813 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 1)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 1)
Glazing Areas at North Elevations (House 1) = 0.00 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 0.00 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 1) = 3813 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 38.13 m?
Window to Wall Ratio (WWR) = 0.00 / 38.13 = 0.00




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 38.13 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.00 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 0.00
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.90 = 0.00 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.03 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 0.00

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 38.13 = 0.00 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.67

Summary of RTTV at North Elevations (House 1)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.67 + 0.00 + 0.00
= 8.67 Wim? = 8.67 Wim?



East Elevations (House 1) Sheet no.

Gross Wall Areas = 34.67 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 1)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 1)
Glazing Areas at East Elevations (House 1) = 11.86 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 11.86 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
‘U’ value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ko+ ... +X,/k,*Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_II Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 11 = 0.009
Opaque Wall Areas at East Elevations (House 1) = 22.81 m? Internal surface film resistance Ri = 0.12
Total| 0.293
Uwl = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 22.81 m?

Window to Wall Ratio (WWF = 11.86 / 34.67 = 0.34




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 34.67 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.34 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 11.86
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.41
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.41 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 11.86
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.58
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 22.81 = 6.58 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 7.66

Summary of RTTV at East Elevations (House 1)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 7.66 + 0.41 + 6.58
= 7.66 Wim? = 1465  Wim?



South Elevations (House 1) Sheet no.
Gross Wall Areas = 48.20 m? Wall Orientation Factor Gw = 0975 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 1)
Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 1)
Glazing Areas at South Elevations (House 1) = 10.75 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 98.0% 0.9
Glazing Areas Unshaded ( SF1 ) = 10.75 m? AGT Tiles 2.0% 0.8
ECS = 1.000 Average Absorptivity = 0.898
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ko*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 11 = 0.009
Opaque Wall Areas at South Elevations (House 1) = 37.45 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( SW1 ) = 37.45 m?
Window to Wall Ratio (WWR) = 10.75 / 48.20 = 0.22




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1)
[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 48.20 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.22 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 10.75
Description Units S-W1 S-W2 JU-value of Glazing (Ufi) WimK 1.74
External Finish Material 30mm Stone cladding] 10mm AGT Tile |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.24
Conductivity W/mK 2.90 1.10

Thickness m 0.030 0.010 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.90 0.80 = 0.24 Wim?
lintermediate component 12mm cement/ sand render] 12mm cement/ sand render]

Conductivity W/mK 0.72 0.72

Thickness m 0.012 0.012 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall| 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 2.16 |Description Units S-F1
Thickness m 0.20 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 10.75
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.90
Conductivity W/mK 1.10 1.10

Thickness m 0.010 0.010

U-value of Opaque Area (Uwi) W/mK 342 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 37.08 0.37 = 3.90 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.22 0.07

Summary of RTTV at South Elevations (House 1)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.29 + 0.24 + 3.90
= 8.29 Wim? = 1243  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1)

BD Ref No. BD 2/9179/15

Overall Gross Wall Area [a] 190.33 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 69.33 3.87 0.86 12.34 17.07 6.22
North 38.13 8.67 0.00 0.00 8.67 1.74
East 34.67 7.66 0.41 6.58 14.65 2.67
South 48.20 8.29 0.24 3.90 12.43 3.15
Overall RTTVwall = 13.77

14

Wim?

Wim?

OK



Roof

Gross Roof Areas

(Opaque Walls + Skylight Areas) (Aro) at

Skylight Areas at Roof

Breakdown of Skylight Areas
Skylight Areas

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas
RC Roof Areas

1F

Roof

Upper Roof

Breakdown of Opague Roof Areas
RC Roof Areas

1IF

Roof

Upper Roof

Breakdown of Opague Roof Areas
RC Roof Areas

1IF

Roof

Upper Roof

Unshaded

(

Roof

$1

R1

R2

R3

)

115.30
64.70

6.75

7.90

m2
m2

m?
m?
m?

m?

m?

194.65 m*

0.00 m*

0.00 m?

194.65 m?

180.00 m?

6.75 m*

7.90 m*

Sheet no. 12
Roof Orientation Factor Gs = 216 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 81% 0.9
AGT Tile (Brown) 9% 08
Concrete (Jacuzzi 10% 0.7
Average Absorptivity = 0.871

‘U’ value of Opaque Roof Areas

U = 1(Ri+X/Ks+Xo /Kot ... +X,/K,+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro  Surface fim resistance of external surface (Refer o Table 2)

Ra  Airspace resistance (Refer to Table 3)

X Thickness of buiding materials
K Themmal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unalazed Porcelain Tiles (Grey) 0025 /| 14 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0034 = 1471
150mm concrete slab 015 / 216 = 0.069
Internal surface film resistance Ri = 0.162
Total| 1.849
-1 = 2
Uwi1 T840 054  WimK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1836 |
-1 - 2
Uwit 1836 054  WimK
R3 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
150mm concrete slab 015 / 216 = 0.069
Internal surface film resistance Ri = 0.162
Total 0.356
Uwit = = 281 WimK

0.356



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No.
Building Address

13

BD Ref No.

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1)

BD 2/9179/15

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 194.65 Components / Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units $1
Skylight Glazing Type

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -

Components / Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 R3 JU-value of Skylight Glazing (Usi) W/m?K

25mm Unglazed 10mm
External Finish Material Porcelain Tiles ) Concrete (Jacuzzi) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
(Grey) AGT Tile (Brown)

Conductivity W/mK 1.10 1.10 2.16

Thickness m 0.025 0.010 0.150 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n

Average Absorptivity (a) 0.9 0.8 0.7 = 0.00 Wim?
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed | 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72 0.72

Thickness m 0.050 0.050 0.050
|Intermediate component 50mm expanded polystyrene | 50mm expanded polystyrene | 50mm expanded polystyrene

Conductivity W/mK 0.034 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 0.05 |components / Details Code No.
lintermediate component 150mm concrete slab | 150mm concrete slab | 150mm concrete slab |Description Units S1

Conductivity W/mK 2.16 2.16 2.16 Skylight Glazing Type

Thickness m 0.15 0.15 0.15 Thickness m -
|intermediate component Skylight Area (Asi) m? 0.00

Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr]

Thickness m Visible Light Transmittance (VLT)
linternal Finish Material JExternal Reflectance (ER) -

Conductivity W/mK 0.38 0.38 0.38 |So|ar Radiation = 41.10 (Asi/Aro) (SCri) Gs| 0.00

Thickness m 0.01 0.01 0.01

U-value of the Roof (Uri) W/m?K 0.53 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n

Opagque Roof Area (Ari) m? 180.00 6.75 7.90 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 2.93 0.11 0.75

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.79 + 0.00 + 0.00
= 3.79 Wim? = 3.79 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1)

BD Ref No. BD 2/9179/15

Overall Roof Area [a] 194.65 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 194.65 3.79 0.00 0.00 3.79 3.79

Overall RTTVroof = 3.79

Wim?

Wim?

OK



RTTYV Summaryv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 1) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: m 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTV ),
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.795 0.795 0.795
Average Window to Wall Ratio 0.62 0.00 0.40 0.46
Shading Coefficient of Glazing 0.43 0.43 0.43
Average Shading Coefficient of 0.43 0.43 0.43
Facade
Visable Light Transmittance 53 % % 53 % 53 % % % % %
External Reflectance 17 % % 17 % 17 % % % % %
Table 2
RTTVywa
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 78.0 m? |Window to Wall Ratio 232 m? | Window to Wall Ratio 25.0 m? |Window to Wall Ratio 50.2 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 48.30 m? |= 0.62 0.00 w |= 0.00 10.09 m? |= 0.04 23.19 w |= 0.46
Heat Opaque Wall 3.87 W/m? 8.67 W/m? 7.66 W/m? 8.29 W/m?
Conduction [ 00 036 Wi’ 0.00 W/’ 041 Wi’ 041 W/’
Window Glass Type L] Area= SC VLT = % |LJ Area = SC VLT = % | Area= SC VLT = % |LJ Area= SC VLT = %
Tt m? = R= 7 Reflective |2 = FR= % Reflective |2 = TR= 7 Reflective |2 = FR= 7
/] Tinted |Area=  48.3[SC  043|VLT= 53 % |[[] Tinted |Area= SC VLT = % |[/] Tinted [Area= 14.23|SC  043[VLT= 53 % D Tinted [Area= 13.09|SC  043|VLT= 53 %
w’ - ER= 17 % w’ - ER = % w’ - ER= 17 % w’ - ER= 17 %
[] Clear [Area= SC VLT = % |[] Clear |Area= SC VLT = % |[J Clear |Area= SC VLT = % |[J Clear |Area= el VLT = %
w’ - ER= % w’ - ER = % w’ - ER= % o’ - ER= %
Double V] Yes ] No ] Yes [ No Eﬂ Yes ] No ] Yes 1 No
Glazing
External Overhang Yes [] No Overhang |[[] Yes [] No Overhang |[[] Yes V1 No Overhang |[[] Yes V1 No
Shading Sidefin_|[] Yes T No Sidefin | ] Yes TJ No Sidefin_ |[] Yes 71 No Sidefin | ] Yes 71 No
Solar Radiation through 12.34 W/m? 0.00 W/m? 6.58 W/m? 3.90 W/m?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy at cach Facade 17.07 W/m> 8.67 W/m® 14.65 W/m> 12.43 W/m?
Overall RTTV ya 13.77 W/m>
Table 3
RTTV o
Roof Orientation Factor /-W—\
Total Roof Area (Residential ‘ 194.65 ) m?
Units)
Total Skylight Area /—YsQf\ m®
Heat — [Roof K REEEN ) W/
Conduction Skylight N~ Wi
Glass Type [] Reflective Area = m> [SC= VLT = % ER = %
[ Tinted Area = m’ |SC= VLT = % ER = %
] Clear Area = m |SC= VLT = %  |ER= %
Skylight | Double [] Yes [] No
Glazing
External ] Yes ] No
Shading
Solar Radiation through Gazing N{K’\ W/m?
Average Absorptivity (Roof) ( Y08 " \
Overall RTTV oo ( 3.79 ,{ W/m®

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 2)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 360 m (1 storey)
RIF = 190 m (1 storey)
West Elevations (House 2)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (313 + #HiH x 420 x 1 = 1483 «x 420 x 1 = 62.29 m?
1IF ( 490+ 064 )x 360 x 1 = 554 x 360 x 1 = 19.94 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 82.23 m?

North Elevations (House 2) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF ( 059+ 035+ 557 x 420 x 1 = 6.51 x 420 x 1 = 27.34 m?
1/F ( 650+ 1.40 x 360 x 1 = 790 x 360 x 1 = 28.44 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 55.78 m?
East Elevations (House 2)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 540+ 050+ 200 x 420 x 1 = 790 x 420 x 1 = 33.18 m?
1/F ( 550+ 0.80 )x 360 x 1 = 6.30 x 360 x 1 = 22.68 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 55.86 m?
South Elevations (House 2) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 788+ 407 x 420 x 1 = 1195 «x 420 x 1 = 50.19 m?
1/F ( 850 x 360 x 1 = 850 x 360 x 1 = 30.60 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 80.79 m?
Total Gross Wall Areas  274.66 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 2)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 8.30 x 3.05 x 1 = 8.30 x 305 x 1 = 25.27 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 490 X 266 x 1 = 490 x 266 x 1 = 13.01 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 38.28 m?
North Elevations (House 2) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (059 + x 3.05 x 1 = 059 x 305 x 1 = 1.80 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 1.80 m?
East Elevations (House 2)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( x 3.05 x 1 = 0.00 x 305 x 1 = 0.00 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
G/F (Window GL02) ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) ( 310+ 215+ 0.50 x 264 x 1 = 525 x 264 x 1 = 13.86 m?
Gross Glazing Areas 13.86 m?
South Elevations (House 2) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 283+ 425 x 3.056 x 1 = 6.88 x 305 x 1 = 20.95 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( 550+ 250 x 274 x 1 = 8.00 x 274 x 1 = 21.88 m?
Gross Glazing Areas 42.83 m?
Total Gross Glazing Areas 96.77 m?




West Elevations (House 2)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 2)

Glazing Areas at West Elevations (House 2)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 2)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 38.28 / 82.23

1.000

82,23 m

38.28 m?

16.80 m?

9.61 m

11.88 m?

43.95 m?

43.95 m?

0.47

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 2)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2)

Sheet No. 4
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) 82.23 Components / Details Code No.
Window to Wall Ratio (WVWR) 047 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 38.28 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.59 0.15 0.18
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.92 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 16.80 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 4.15 1.58 2.90
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 43.95 = 8.63 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 6.56

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 6.56

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 2)

= 6.56

= 16.11

+ 0.92 +
Wim?

8.63



North Elevations (House 2) Sheet no.

Gross Wall Areas = 55.78 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 2)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 2)
Glazing Areas at North Elevations (House 2) = 1.80 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 1.80 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 2) = 53.99 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 53.99 m?

Window to Wall Ratio (WWR] = 1.80 / 55.78 = 0.03




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 55.78 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.03 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 1.80
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.03
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.03 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 1.80

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.46
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 53.99 = 0.46 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.30

Summary of RTTV at North Elevations (House 2)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.30 + 0.03 + 0.46
= 8.30 Wim? = 8.78 Wim?



East Elevations (House 2) Sheet no.

Gross Wall Areas = 55.86 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 2)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 2)
Glazing Areas at East Elevations (House 2) = 13.86 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 13.86 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 2) = 42.00 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 42,00 m?

Window to Wall Ratio (WWR] = 13.86 / 55.86 = 0.25




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8
Building Address

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2)

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing East Gross Wall Area (Ao) = 55.86 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.25 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 13.86
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.30
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.30 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 13.86

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 4.78
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 42.00 = 4.78 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.75

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw

8.75

wherei=1,2,...,n
Wim?

Summary of RTTV at East Elevations (House 2)

8.75
13.82

+ 0.30 +
Wim?

4.78



South Elevations (House 2) Sheet no.
Gross Wall Areas = 80.79 m? Wall Orientation Factor Gw = 0975 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 2)
Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 2)
Glazing Areas at South Elevations (House 2) = 42.83 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( SF1 ) = 42.83 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at South Elevations (House 2) = 37.96 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( SW1 ) = 37.96 m?
Window to Wall Ratio (WWR) = 42.83 / 80.79 = 0.53




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 80.79 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.53 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 42.83
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.58
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.58 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 42.83
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 9.28
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 37.96 = 9.28 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.97

Summary of RTTV at South Elevations (House 2)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 497 + 0.58 + 9.28
= 4.97 Wim? = 1483  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a]

274.66 m?

Heat Conduction

Gross Wall Area | through Opaque Heat Conduct.ion Solar Radiati.on RTTVwall at Area-weighted
Facade Orientation Walls through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (Wim?) (Wim?) (Wim?) (Wim?) (W/m2)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 82.23 6.56 0.92 8.63 16.11 4.82
North 55.78 8.30 0.03 0.46 8.78 1.78
East 55.86 8.75 0.30 4.78 13.82 2.81
South 80.79 497 0.58 9.28 14.83 4.36
Overall RTTVwall = 13.78

14

Wim?

Wim?

OK



Roof

Gross Roof Areas

(Opaque Walls + Skylight Areas) (Aro) at

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas
RC Roof Areas

1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas
RC Roof Areas

1/F

Roof

Upper Roof

(

Roof

$1

R1

R2

)

25.16
93.80
33.70

5.56
9.60

167.82 m?

0.00 m?

0.00 m?

167.82 m?

152.66 m*

15.16 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas

U = 1/(Ri+Xq/ke+Xo/Ky+ ... +X, /K +Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
Internal surface film resistance Ri = 0.162
Total 1.849
=1 = 2
Uw1 1809 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13
Building Address

BD Ref No.

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2)

BD 2/9179/15

F’art 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 167.82 |Componentsl Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units $1
Skylight Glazing Type -
|Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
|Components | Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 U-value of Skylight Glazing (Usi) W/mK -
25mm Unglazed 10mm
External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
AGT Tile (Brown)
(Grey)
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2, ...
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
lIntermediate Component 50mm expanded polystyrene| 50mm expanded polystyrene
Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 |components / Details Code No.
JIntermediate component 150mm concrete slab| 150mm concrete slab |Description Units $1
Conductivity W/mK 2.16 2.16 Skylight Glazing Type -
Thickness m 0.15 0.15 Thickness m -
lintermediate component Skylight Area (Asi) m? 0.00
Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -
Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material External Reflectance (ER) -
Conductivity W/mK 0.38 0.38 Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) W/m?K 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2, ...
Opaque Roof Area (Ari) m? 152.66 15.16 = 0.00
JHeat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.25 0.29
Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.54 + +
= 3.54 Wim? = 3.54 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 167.82 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 167.82 3.54 0.00 0.00 3.54 3.54

Overall RTTVroof = 3.54

Wim?

Wim?

OK



Appendix A
(PNAP APP-156)

RTTYV Summarv Sheet
Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 2) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: [/] 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 037 0.18 023
Shading Coefficient of Glazing 0.43 043 0.43 043
Average Shading Coefficient of 0.43 043 0.43 043
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyya
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? | Window to Wall Ratio 63.1 m? | Window to Wall Ratio 46.4 m? | Window to Wall Ratio 78.1 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m |= 0.51 2337 m |= 037 8.25 m> 0.18 18.12 m |= 0.23
Heat Opaque Wall 6.56 W/m? 8.30 W/m? 8.75 W/m? 497 Wim?*
Cond Window 0.92 W/m> 0.03 W/m> 0.30 W/m> 0.58 W/m>
Window Glass Type L] Area = sC VLT = % (U Area= sC VLT = % (U Area = SC VLT = % U Area= sC VLT = %
T m? = ER= 7 Reflective |2 = ER= 7 Reflective |2 = ER= % Reflective |2 = ER= %
/] Tinted |Area= 61.73|SC  043|VLT= 53 % |[/] Tinted [Area= 23.37|SC  043|VLT= 53 % |[/] Tinted |[Area=  8.25[SC  043|VLT= 53 % m Tinted |Area= 18.12|SC  043|VLT= 53 %
m’ - ER= 17 % m’ - ER= 17 % m’ - ER= 17 % w’ - ER= 17 %
[] Clear |Area= Ne VLT = % |[] Clear |Area= Ne VLT = % |[] Clear |Area= Ne VLT = % |[] Clear |Area= Ne VLT = %
' - ER= % ' - ER= % ' - ER = % m’ - ER = %
Double 7] Yes ] No 7] Yes ] No /1 Yes ] No V] Yes ] No
Glazing
External Overhang |[/] Yes [ No Overhang |[] Yes 7] No Overhang |[] Yes 7] No Overhang |[] Yes 71 No
Shading Sidefin ] Yes ] No Sidefin ] Yes 7] No Sidefin ] Yes 7] No Sidefin [ Yes 71 No
Solar Radiation through 8.63 W/m? 0.46 W/m? 4.78 W/m? 9.28 Wim?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTV g at each Facade 16.11 W/m> 8.78 W/m> 13.82 W/m> 14.83 W/m>
Overall RTTV 13.78 W/m?
Table 3
RTT Voot
Roof Orientation Factor M}B\
Total Roof Area (Residential w m?
Units)
Total Skylight Area /~\)\—\ m?
Heat Roof k 3.54 ) W/m®
Cond Skylight S Win
Glass Type [] Reflective Area = m? [SC= VLT = % ER= %
[] Tinted Area = m’ |SC= VLT = % ER = Y%
[] Clear Area= m? [SC= VLT = % ER = %
Skylight | Double ] Yes 1 No
Glazing
External ] Yes 1 No
Shading
Solar Radiation through Gazing /\A W/m?
Average Absorptivity (Roof) ( Yo " \
Overall RTTV oy \/ 3.54 _/ W/m?

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 3)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 360 m (1 storey)
RIF = 190 m (1 storey)
West Elevations (House 3)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (1020 + 4.10 x 420 x 1 = 1430 x 420 x 1 = 60.06 m?
1IF ( 450+ 830 x 360 x 1 = 1280 x 360 x 1 = 46.08 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  106.14 m?

North Elevations (House 3)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF ( 560+ 365+ 380+ 150 x 420 x 1 = 1455 x 420 x 1 = 61.11 m?
1/F ( 100+ 665+ 156 x 360 x 1 = 921 x 360 x 1 = 33.16 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 94.27 m?
East Elevations (House 3)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 540+ 200+ 320+ 200 x 420 x 1 = 1260 x 420 x 1 = 52.92 m?
1/F (320+ 210+ 210 )x 360 x 1 = 740 x 360 x 1 = 26.64 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 79.56 m?
South Elevations (House 3) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 520+ 237+ 125 x 420 x 1 = 882 «x 420 x 1 = 37.02 m?
1/F ( 080+ 540 x 360 x 1 = 080 x 360 x 1 = 2.88 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 39.90 m?
Total Gross Wall Areas  319.87 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 3)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 954 x 3.05 x 1 = 954 x 305 x 1 = 29.03 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 743+ 450 X 266 x 1 = 1193 x 266 x 1 = 31.66 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 60.69 m?
North Elevations (House 3)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 365+ 050 x 3.05 x 1 = 415 x 305 x 1 = 12.62 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 12.62 m?
East Elevations (House 3)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 150+ 200 x 3.05 x 1 = 350 x 305 x 1 = 10.66 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
GIF (Window GL02) ( K08 x 1 = 000 x 08 x 1 = 0.00 m?
1/F (Window GL02) ( 320+ 210+ 210 x 264 x 1 = 530 x 264 x 1 = 13.99 m?
Gross Glazing Areas 24.65 m?
South Elevations (House 3) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 5.10 x 3.056 x 1 = 510 x 305 x 1 = 15.53 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( 080+ 540 x 274 x 1 = 6.20 x 274 x 1 = 16.96 m?
Gross Glazing Areas 3249 m?
Total Gross Glazing Areas  130.45 m?




West Elevations (House 3)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 3)

Glazing Areas at West Elevations (House 3)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 3)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 60.69 / 106.14

1.000

106.14 m?

60.69 m?

39.21 m?

9.61 m

11.88 m?

45.45 m?

45.45 m?

0.57

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 3)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4
Building Address

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing West Gross Wall Area (Ao) = 106.14 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.57 Wall Orientation Factor (Gw) = IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.008 0.008 0.008
Components / Details Code No. Glazing Area (Afi) m? 60.69 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.65 1.65 1.65
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.68 0.11 0.13
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.92 Wim?

|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing

lintermediate component 200mm concrete wall |Components | Details Code No.

Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.008 0.008 0.008
Conductivity Glazing Area (Afi) m? 39.21 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 0.40 0.40 0.40
Jintermediate component Visible Light Transmittance (VLT) % 57 57 57
Conductivity JExternal Reflectance (ER) % 7 7 7
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.98 1.14 2.09

Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 4545 = 10.21 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.26

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw

5.26

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 3)
= 5.26 + 0.92 + 10.21
= 16.39  Wim?



North Elevations (House 3) Sheet no.
Gross Wall Areas = 94,27 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 3)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 3)
Glazing Areas at North Elevations (House 3) = 12.62 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 12.62 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 3) = 81.64 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 81.64 m?
Window to Wall Ratio (WWR] = 12.62 / 94.27 = 0.13




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3)

Sheet No. 6
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing North Gross Wall Area (Ao) = 94.27 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.13 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.008
Components / Details Code No. Glazing Area (Afi) m? 12.62
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.65
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.11
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.11 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1
Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.008
Conductivity Glazing Area (Afi) m? 12.62
Thickness Shading Coefficient of Glazing (SCf) 0.40
Jintermediate component Visible Light Transmittance (VLT) % 57
Conductivity JExternal Reflectance (ER) % 7
Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 1.77
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 81.64 = 1.77 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 7.43

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
743 Wim?

wherei=1,2,...,n

Summary of RTTV at North Elevations (House 3)

743
9.31

+ 0.11 +
Wim?

1.77



East Elevations (House 3) Sheet no.
Gross Wall Areas = 79.56 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 3)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 3)
Glazing Areas at East Elevations (House 3) = 24.65 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 24,65 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 3) = 54.91 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 54.91 m?
Window to Wall Ratio (WWR] = 24.65 / 79.56 = 0.31




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 79.56 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.31 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.008
Components / Details Code No. Glazing Area (Afi) m? 24.65
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.65

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.35
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.35 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.008
Conductivity Glazing Area (Afi) m? 24.65

Thickness Shading Coefficient of Glazing (SCf) 0.40
Jintermediate component Visible Light Transmittance (VLT) % 57
Conductivity JExternal Reflectance (ER) % 7

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.55
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 54.91 = 5.55 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.03

Summary of RTTV at East Elevations (House 3)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.03 + 0.35 + 5.55
= 8.03 Wim? = 1393  Wim?



South Elevations (House 3) Sheet no.
Gross Wall Areas = 39.90 m? Wall Orientation Factor Gw = 0975 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 3)
Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 3)
Glazing Areas at South Elevations (House 3) = 32.49 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( SF1 ) = 32.49 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at South Elevations (House 3) = 7.42 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( SW1 ) = 7.42 m?
Window to Wall Ratio (WWR] = 3249 / 39.90 = 0.81




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3)

Sheet No.
Building Address

10

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing South Gross Wall Area (Ao) = 39.90 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.81 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.008
Components / Details Code No. Glazing Area (Afi) m? 32.49
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.65

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.84
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.84 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.008
Conductivity Glazing Area (Afi) m? 3249
Thickness Shading Coefficient of Glazing (SCf) 0.40
Jintermediate component Visible Light Transmittance (VLT) % 57
Conductivity JExternal Reflectance (ER) % 7

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 13.26
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 742 = 13.26 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 1.97

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
1.97 Wim?

wherei=1,2,...,n

Summary of RTTV at South Elevations (House 3)

1.97
16.06

+ 0.84 +
Wim?

13.26



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a] 319.87 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 106.14 5.26 0.92 10.21 16.39 5.44
North 94.27 743 0.11 1.77 9.31 2.74
East 79.56 8.03 0.35 5.55 13.93 3.46
South 39.90 1.97 0.84 13.26 16.06 2.00
Overall RTTVwall = 13.65

14

Wim?

Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

2243
94.30
3.69

5.12
6.04

131.58 m?

0.00 m?

0.00 m?

131.58 m?

120.42 m?

11.16 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 95% 0.9
AGT Tile (Brown) 5% 0.8
Average Absorptivity = 0.895

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13
Building Address

BD Ref No.|BD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3)

F’art 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 131.58 |Componentsl Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units $1
Skylight Glazing Type -
|Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
|Components | Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 U-value of Skylight Glazing (Usi) Wim*K -
25mm Unglazed 10mm
|External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
AGT Tile (Brown)
(Grey)
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
lIntermediate component 50mm expanded polystyrene| 50mm expanded polystyrene
Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 [components / Details Code No.
lintermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1
Conductivity W/mK 2.16 2.16 Skylight Glazing Type -
Thickness m 0.15 0.15 Thickness m -
JIntermediate component Skylight Area (Asi) m? 0.00
Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -
Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material External Reflectance (ER) -
Conductivity W/mK 0.38 0.38 Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) W/m?K 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 120.42 11.16 = 0.00 Wim?
JHeat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.27 0.27
Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.54 + 0.00 + 0.00
= 3.54 Wim? = 3.54 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 131.58 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 131.58 3.54 0.00 0.00 3.54 3.54

Overall RTTVroof = 3.54

Wim?

Wim?

OK



Appendix A
(PNAP APP-156)

RTTYV Summarv Sheet
Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 3) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: m 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[ 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 0.37 0.18 0.23
Shading Coefficient of Glazing 0.43 043 0.43 0.43
Average Shading Coefficient of 0.43 043 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyy,
Facade Orientation Facing West North East South
‘Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? |Window to Wall Ratio 63.1 m? |Window to Wall Ratio 46.4 m? | Window to Wall Ratio 78.1 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m? |= 0.51 2337 m |= 0.37 8.25 m |= 0.18 18.12 m? |= 023
Heat Opaque Wall 5.26 W/m? 7.43 W/m? 8.03 W/m? 1.97 Wim?
Cond Window 0.92 W/m? 0.11 W/m? 035 W/m? 0.84 W/m®
Window Glass Type L] Area= sSC VLT = % [ Area = sC VLT = % Area = sC VLT = % | Area = sC VLT = %
- m? = ER= m Reflective |2 = ER= m Reflective |2 = ER= % Reflective |2 = ER= m
/] Tinted |Area= 61.73[SC  043|VLT= 53 % [[/] Tinted |Area= 2337|SC  0.40|VLT= 53 % |[/] Tinted [Area= 8.25|SC  043|VLT= 53 % m Tinted |Area= 18.12|SC  043(VLT= 53 %
o’ - ER= 17 % m’ - ER= 17 % m’ - ER= 17 % ' - ER= 17 %
[] Clear [Area= SC VLT = % |[] Clear |Areca= SC VLT = % |[J Clear |Area= el VLT = % |[J Clear |Area= el VLT = %
o’ - ER = % w’ - ER = % w’ - ER = % m’ - ER = %
Double 1 Yes ] No 71 Yes ] No 71 Yes [ No ] Yes [ No
Glazing
External Overhang |[Z] Yes ] No Overhang |[] Yes 71 No Overhang |[] Yes 1 No Overhang |[] Yes 1 No
Shading Sidefin ] Yes [] No Sidefin [] Yes V1 No Sidefin [] Yes V1 No Sidefin [] Yes V1 No
Solar Radiation through 10.21 W/m> 1.77 W/m> 5.55 W/m?> 13.26 W/m?>
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTT Vg at cach Facade 16.39 W/m> 931 W/m> 13.93 W/m> 16.06 Wim>
Overall RTTV g 13.65 Wim>
Table 3
RTTVReor
Roof Orientation Factor M()/\
Total Roof Area (Residential w m?
Units)
Total Skylight Area m>
Heat Roof ( 3\54 ) W/m®
Cond Skylight Wi
Glass Type [ Reflective Area = m> [SC VLT = % ER = %
[] Tinted Area= m’ |SC VLT = % ER = %
[] Clear Area= m? |SC VLT = % ER = %
Skylight | Double ] Yes ] No
Glazing
External ] Yes [] No
Shading
Solar Radiation through Gazing N\ W/m?
Average Absorptivity (Roof) y 0.8 l
Overall RTTVgop W/m?

\, 3.54 )
—

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 5)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1IF = 3.60 m (1 storey)
RIF = 1.90 m (1 storey)
West Elevations (House 5)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 13.40 x 420 x 1 = 1340 x 420 x 1 = 56.28 m?
1/F ( 10.70 )x 360 x 1 = 1070 x 360 x 1 = 38.52 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 94.80 m?
North Elevations (House 5) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 800+ 150 x 420 x 1 = 950 x 420 x 1 = 39.90 m?
1/F ( 360+ 590 )x 360 x 1 = 950 x 360 x 1 = 34.20 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 7410 m?
East Elevations (House 5)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 455+ 820+ 200 x 420 x 1 = 1475 x 420 x 1 = 61.95 m?
1/F ( 8.05 x 360 x 1 = 8.05 x 360 x 1 = 28.98 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 90.93 m?
South Elevations (House 5) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 1200+ 150 )x 420 x 1 = 1350 x 420 x 1 = 56.70 m?
1/F ( 6.70 x 360 x 1 = 6.70 x 360 x 1 = 2412 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 80.82 m?
Total Gross Wall Areas  340.65 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 5)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (9.9 x 3.05 x 1 = 990 x 305 x 1 = 30.15 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 450 X 266 x 1 = 450 x 266 x 1 = 11.95 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas ~ 42.09 m?
North Elevations (House 5)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 550+ 225 x 3.05 x 1 = 775 x 305 x 1 = 23.60 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 1+ 540 X 266 x 1 = 6.40 x 266 x 1 = 16.99 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 40.59 m?
East Elevations (House 5)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 260+ 200 x 3.05 x 1 = 460 x 305 x 1 = 14.01 m?
G/F (Window GL02) - B ( x 315 x 1 = 440 x 315 x 1 = 13.84 m?
GIF (Window GL02) ( K08 x 1 = 000 x 08 x 1 = 0.00 m?
1/F (Window GL02) ( 220+ 220 x 264 x 1 = 220 x 264 x 1 = 581 m?
Gross Glazing Areas 33.65 m?
South Elevations (House 5) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 050+ 225+ 3.60 x 3.056 x 1 = 6.35 x 305 x 1 = 19.34 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 19.34 m?
Total Gross Glazing Areas  135.67 m?




West Elevations (House 5)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 5)

Glazing Areas at West Elevations (House 5)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x 3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F4 )

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 210 x 3.05 = 6.41 m?
SPF 600 / 210 = 28 ECS = 0.955

Opaque Wall Areas at West Elevations (House 5)

Breakdown of Opaque Wall Areas

RC Wall Areas ( W-W1 )

Window to Wall Ratio (WWR] = 42.09 / 94.80

1.000

94.80 m*

42.09 m?

14.20 m?

9.61 m

11.88 m?

6.41 m?

52.71 m?

52.71 m?

0.44

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 5)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)

Surface film resistance of internal surface (Refer to Table 2)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5)

Sheet No. 4
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) 94.80 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.44 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3 W-F4
Glazing Type Tinted Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 14.20 9.61 11.88 6.41
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.19 0.13 0.16 0.09
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.56 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3 W-F4
Thickness m 0.20 Glazing Type Tinted Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 14.20 9.61 11.88 6.41
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99 0.96
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.04 1.37 2.52 1.31
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 52.71 = 8.24 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 6.83
Summary of RTTV at West Elevations (House 5)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 6.83 + 0.56 + 8.24
= 6.83 Wim? = 1562  Wim?




North Elevations (House 5)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 5)

Glazing Areas at North Elevations (House 5)

Breakdown of Glazing Areas
Glazing Areas Unshaded

Glazing Areas Shaded by Built-Fin (Projection on Left)

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 225 x 3.05 =
SPF 340 / 225 = 151 ECS =

Opaque Wall Areas at North Elevations (House 5)

Breakdown of Opaque Wall Areas

RC Wall Areas

Window to Wall Ratio (WWR] = 40.59 /

(

(

(

N-F1

ECS

N-F2

)

)

6.86 m?

0.977

N-W1

74.10

)

1.000

7410 m?

40.59 m?

33.73 m?

6.86 m

33.51 m?

33.51 m?

0.55

Sheet no.

Wall Orientation Factor Gw = 0.79 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 5)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)

Surface film resistance of internal surface (Refer to Table 2)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 74.10 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.55 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1 N-F2
Glazing Type Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 33.73 6.86
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.40 0.08
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.48 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1 N-F2
Thickness m 0.20 Glazing Type Tinted Tinted
JIntermediate component Thickness m 0.01 0.01
Conductivity Glazing Area (Afi) m? 33.73 6.86
Thickness Shading Coefficient of Glazing (SCf) 043 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53
Conductivity JExternal Reflectance (ER) % 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.98
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.46 1.28
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 33.51 = 1.74 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 3.88

Summary of RTTV at North Elevations (House 5)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 3.88 + 0.48 + 7.74
= 3.88 Wim? = 1210  Wim?



East Elevations (House 5)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 5)

Glazing Areas at East Elevations (House 5)

Breakdown of Glazing Areas
Glazing Areas Unshaded

Glazing Areas Shaded by Built-Fin (Projection on Right)

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 261 x  3.05 =

SPF 780 / 300 = 260 ECS =

Opaque Wall Areas at East Elevations (House 5)

Breakdown of Opaque Wall Areas
RC Wall Areas

Window to Wall Ratio (WWR] = 33.65 /

(

(

(

E-F1

ECS

N-F2

)

)

7.96 m?

0.795

E-W1

90.93

)

1.000

90.93 m

33.65 m?

25.69 m?

7.96 m?

57.28 m?

57.28 m?

0.37

Sheet no.

Wall Orientation Factor Gw = 1.072 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 5)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)

Surface film resistance of internal surface (Refer to Table 2)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 90.93 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.37 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1 N-F2
Glazing Type Tinted Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 25.69 7.96
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.34 0.10
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.44 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.

Conductivity W/mK 2.16 |Description Units E-F1 N-F2
Thickness m 0.20 Glazing Type Tinted Tinted
JIntermediate component Thickness m 0.01 0.01
Conductivity Glazing Area (Afi) m? 25.69 7.96
Thickness Shading Coefficient of Glazing (SCf) 043 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53
Conductivity JExternal Reflectance (ER) % 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.80
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.44 1.34
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 57.28 = 6.78 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 7.33

Summary of RTTV at East Elevations (House 5)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 7.33 + 0.44 + 6.78
= 7.33 Wim? = 1455  Wim?



South Elevations (House 5)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 5)

Glazing Areas at South Elevations (House 5)

Breakdown of Glazing Areas
Glazing Areas Unshaded

Glazing Areas Shaded by Built-Fin (Projection on left)

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 580 x 3.05 =

SPF 1070 / 600 = 178 ECS =

Opaque Wall Areas at South Elevations (House 5)

Breakdown of Opaque Wall Areas
RC Wall Areas

Window to Wall Ratio (WWR] = 19.34 /

(

(

(

S-F1

ECS

S-F2

)

)

17.69 m?

0.816

S-W1

80.82

)

1.000

80.82 m*

19.34 m?

1.65 m?

17.69 m?

61.48 m?

61.48 m?

0.24

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 5)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 80.82 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.24 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1 S-F2
Glazing Type Tinted Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 1.65 17.69
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.02 0.24
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.26 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.

Conductivity W/mK 2.16 |Description Units S-F1 S-F2
Thickness m 0.20 Glazing Type Tinted Tinted
JIntermediate component Thickness m 0.01 0.01
Conductivity Glazing Area (Afi) m? 1.65 17.69
Thickness Shading Coefficient of Glazing (SCf) 043 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53
Conductivity JExternal Reflectance (ER) % 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.82
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.36 3.13
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 61.48 = 3.48 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.05

Summary of RTTV at South Elevations (House 5)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.05 + 0.26 + 348
= 8.05 Wim? = 1179 Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a] 340.65 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 94.80 6.83 0.56 8.24 15.62 4.35
North 74.10 3.88 0.48 7.74 12.10 2.63
East 90.93 7.33 0.44 6.78 14.55 3.88
South 80.82 8.05 0.26 3.48 11.79 2.80
Overall RTTVwall = 13.66

14

Wim?

Wim?

OK



Roof

Gross Roof Areas

(Opaque Walls + Skylight Areas) (Aro) at

Skylight Areas at  Roof

Breakdown of Skylight Areas

Skylight Areas Unshaded

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas
1IF

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas
1IF

Roof

Upper Roof

(

Roof

$1

R1

R2

)

29.04
93.57
35.10

5.61
6.07

169.39 m?

0.00 m?

0.00 m?

169.39 m?

157.71 m?

11.68 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas

U = 1/(Ri+Xq/ke+Xo/Ky+ ... +X, /K +Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No.
Building Address

BD Ref No,lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5)

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 169.39 Components / Details Code No.
Skylight to Roof Ratio (SRR) = Roof Orientation Factor (Gs) = 2.16 IDescription Units S1
Skylight Glazing Type -
Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
Components / Details Code No. Skylight Area (Asi) m? 0.00
Description Units R1 R2 JU-value of Skylight Glazing (Usi) Wim?K -
25mm Unglazed 10mm . .
External Finish Material Porcelain Tiles | AGT Tile (Brown) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00
|intermediate component 50mm cement/ sand screed| 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
|intermediate component 50mm expanded polystyrene| 50mm expanded polystyrene|
Conductivity WimK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 |components / Details Code No.
|Intermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1
Conductivity WimK 2.16 2.16 Skylight Glazing Type
Thickness m 0.15 0.15 Thickness m
|intermediate component Skylight Area (Asi) m? 0.00
Conductivity WimK Shading Coefficient of Skylight Glazing (SCr)
Thickness m Visible Light Transmittance (VLT)
|internal Finish Material JExternal Reflectance (ER)
Conductivity WimK 0.38 0.38 |So|ar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) WimK 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 157.71 11.68 0.00
Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.33 0.22
Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.55 + +
3.55 Wim? = 3.55 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 169.39 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 169.39 3.55 0.00 0.00 3.55 3.55

Overall RTTVroof = 3.55

Wim?

Wim?

OK



RTTYV Summarv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 5) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: 71 L Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[0 2. Architect
[0 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTV
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 037 0.18 023
Shading Coefficient of Glazing 0.43 043 0.43 043
Average Shading Coefficient of 0.43 043 0.43 043
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyyay
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? |Window to Wall Ratio 63.1 m? |Window to Wall Ratio 46.4 m? |Window to Wall Ratio 78.1 m? |Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m’ |= 0.51 23.37 m’ |= 0.37 8.25 m’ |= 0.18 18.12 m’ |= 0.23
Heat Opaque Wall 6.83 W/m? 3.88 W/m® 7.33 W/m? 8.05 W/m?
Conduction  yyinjow 0.56 Wim® 048 Wi 0.44 Wim® 0.26 Wi
Window Glass Type [ Area= SC VLT = % |1 Area= SC VLT = % Area= SC VLT = % | Area= SC VLT = %
- m? = R= % Reflective |2 = R 7 Reflective |2 = FR= % Reflective |2 = FR= 7
[/] Tinted |Area= 61.73[SC  043|VLT= 53 % /] Tinted |[Area= 23.37[SC  043|VLT= 53 % |[[/] Tinted [Area= 8.25|SC  043[VLT= 53 % ZI Tinted |Area= 18.12|SC  043|VLT= 53 %
m’ - ER= 17 % '’ - ER= 17 % m’ - ER= 17 % '’ - ER= 17 %
[J Clear [Area= SC VLT = % |[J Clear |Area= el VLT = % |[J Clear |Area= SC VLT = % |[] Clear |Area= el VLT = %
m’ - ER= % w’ - ER= % m’ - ER = % w’ - ER = %
Double 7] Yes ] No V] Yes 1 No 71 Yes ] No 7] Yes 1 No
Glazing
External Overhang |[/] Yes ] No Overhang |[] Yes 1 No Overhang |[] Yes 71 No Overhang |[] Yes 1 No
Shading Sidefin ] Yes [ No Sidefin ] Yes V1 No Sidefin [ Yes 71 No Sidefin ] Yes V1 No
Solar Radiation through 8.24 W/m? 7.74 W/m? 6.78 W/m? 3.48 W/m?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyyy at cach Facade 15.62 W/m? 12.10 W/m> 14.55 W/m? 11.79 W/m?
Overall RTTVyy, 13.66 W/m>
Table 3
RTTVieor
Roof Orientation Factor /\2—1\
Total Roof Area (Residential \C‘))}i) m?
Units)
Total Skylight Area /‘\(0\ m?
Heat  [Roof K 355 } W/m?
Conduction Skolight “\( Wi
Glass Type [ Reflective Area = m?> [SC= VLT = % ER = %
[] Tinted Area = m> [SC= VLT = % ER = %
[J Clear Area = m’ |SC= VLT = % ER = %
Skylight | Double [ Yes ] No
Glazing
External [ Yes [ No
Shading
Solar Radiation through Gazing W/m?
Average Absorptivity (Roof) ( 08 )\
Overall RTTVpoor \( 3.55 ) W/m>

NAS

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 6)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1IF = 3.60 m (1 storey)
RIF = 1.90 m (1 storey)
West Elevations (House 6)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 12.00 x 420 x 1 = 12.00 x 420 x 1 = 50.40 m?
1/F (1270 )x 360 x 1 = 1270 x 360 x 1 = 4572 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 96.12 m?
North Elevations (House 6) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 150+ 950+ 260 x 420 x 1 = 1360 x 420 x 1 = 57.12 m?
1/F ( 860+ 0.90 )x 360 x 1 = 950 x 360 x 1 = 34.20 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 91.32 m?
East Elevations (House 6)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 820 x 420 x 1 = 820 x 420 x 1 = 34.44 m?
1/F ( 580+ 0.80 x 360 x 1 = 6.60 x 360 x 1 = 23.76 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 58.20 m?
South Elevations (House 6) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 1350+ 1.10 )x 420 x 1 = 1460 x 420 x 1 = 61.32 m?
1/F ( 6.50 x 360 x 1 = 6.50 x 360 x 1 = 23.40 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 84.72 m?
Total Gross Wall Areas  330.36 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 6)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (9.9 x 3.05 x 1 = 990 x 305 x 1 = 30.15 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 750 X 266 x 1 = 750 x 266 x 1 = 19.91 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 50.06 m?
North Elevations (House 6) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 530+ 260 x 3.05 x 1 = 790 x 305 x 1 = 24.06 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 280+ 540 X 266 x 1 = 820 x 266 x 1 = 21.77 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 45.83 m?
East Elevations (House 6)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (290 x 3.05 x 1 = 290 x 305 x 1 = 8.83 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
G/F (Window GL02) ( x 086 x 1 = 0.00 x 086 x 1 = 0.00 m?
1/F (Window GL02) ( 070+ 220+ 3.10 x 264 x 1 = 290 x 264 x 1 = 7.66 m?
Gross Glazing Areas 16.49 m?
South Elevations (House 6) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 055+ 380 x 3.056 x 1 = 435 x 305 x 1 = 13.25 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?

Gross Glazing Areas 13.25 m?

Total Gross Glazing Areas  125.62 m?



West Elevations (House 6)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 6)

Glazing Areas at West Elevations (House 6)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 6)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 50.06 / 96.12

1.000

96.12 m?

50.06 m*

28.57 m?

9.61 m

11.88 m?

46.06 m?

46.06 m?

0.52

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 6)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6)

Sheet No. 4
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) 96.12 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.52 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 50.06 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.66 0.13 0.16
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.94 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 28.57 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.04 1.35 248
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 46.06 = 9.87 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.88

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 5.88

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 6)
= 5.88 + 0.94 +
= 16.69  Wim?

9.87



North Elevations (House 6) Sheet no.

Gross Wall Areas = 91.32 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 6)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 6)
Glazing Areas at North Elevations (House 6) = 45.83 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 45.83 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 6) = 45.49 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 45.49 m?

Window to Wall Ratio (WWR] = 45.83 / 91.32 = 0.50




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 91.32 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.50 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 45.83
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.44
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.44 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 45.83
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 7.12
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 4549 = 712 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.27

Summary of RTTV at North Elevations (House 6)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 427 + 0.44 + 7.12
= 4.27 Wim? = 1183  Wim?



East Elevations (House 6) Sheet no.
Gross Wall Areas = 58.20 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 6)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 6)
Glazing Areas at East Elevations (House 6) = 16.49 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 16.49 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 6) = 41.711 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 41.71 m?
Window to Wall Ratio (WWR] = 16.49 / 58.20 = 0.28




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 58.20 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.28 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 16.49
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.34
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.34 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 16.49
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.45
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 41.71 = 5.45 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.34

Summary of RTTV at East Elevations (House 6)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.34 + 0.34 + 5.45
= 8.34 Wim? = 1413  Wim?



South Elevations (House 6) Sheet no.
Gross Wall Areas = 84.72 m? Wall Orientation Factor Gw = 0975 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 6)
Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 6)
Glazing Areas at South Elevations (House 6) = 13.25 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( SF1 ) = 13.25 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at South Elevations (House 6) = 71.47 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( SW1 ) = 7147 m?
Window to Wall Ratio (WWR] = 13.25 / 84.72 = 0.16




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 84.72 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.16 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 13.25
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.17
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.17 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 13.25
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.74
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 7147 = 2.74 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.93

Summary of RTTV at South Elevations (House 6)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.93 + 0.17 + 2.74
= 8.93 Wim? = 1184  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a] 330.36 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 96.12 5.88 0.94 9.87 16.69 4.86
North 91.32 4.27 0.44 712 11.83 3.27
East 58.20 8.34 0.34 5.45 14.13 249
South 84.72 8.93 0.17 2.74 11.84 3.04
Overall RTTVwall = 13.65

14

Wim?

Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

2511
93.76
35.10

5.59
6.07

165.63 m?

0.00 m?

0.00 m?

165.63 m?

153.97 m?

11.66 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No.
Building Address

BD Ref No,lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6)

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 165.63 Components / Details Code No.
Skylight to Roof Ratio (SRR) = Roof Orientation Factor (Gs) = 2.16 IDescription Units S1
Skylight Glazing Type -

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -

Components / Details Code No. Skylight Area (Asi) m? 0.00

Description Units R1 R2 JU-value of Skylight Glazing (Usi) Wim?K -

External Finish Material ZF?(r)T:rCnelL:ir;gﬁ;esd AGT T1i(l):(rgrown) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00

Conductivity W/mK 1.10 1.10

Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n

Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
|Intermediate component 50mm cement/ sand screed | 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72

Thickness m 0.050 0.050
|Intermediate component 50mm expanded polystyrene| 50mm expanded polystyrene

Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 |Components | Details Code No.
|Intermediate component 150mm concrete slab| 150mm concrete slab |Description Units $1

Conductivity W/mK 2.16 2.16 Skylight Glazing Type

Thickness m 0.15 0.15 Thickness m
|Intermediate component Skylight Area (Asi) m? 0.00

Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr)

Thickness m Visible Light Transmittance (VLT)
[internal Finish Material JExternal Reflectance (ER)

Conductivity W/mK 0.38 0.38 |So|ar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00

Thickness m 0.01 0.01

U-value of the Roof (Uri) WimK 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n

Opaque Roof Area (Ari) m? 153.97 11.66 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.32 0.22

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.55 + 0.00 + 0.00
3.55 Wim? = 3.55 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 165.63 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 165.63 3.55 0.00 0.00 3.55 3.55

Overall RTTVroof = 3.55

Wim?

Wim?

OK



Appendix A
(PNAP APP-156)

RTTYV Summarv Sheet
Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 6) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: 2 L Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 0.37 0.18 0.23
Shading Coefficient of Glazing 0.43 0.43 0.43 0.43
Average Shading Coefficient of 0.43 0.43 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyyay
Facade Orientation Facing West North East South
‘Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? | Window to Wall Ratio 63.1 m? | Window to Wall Ratio 46.4 m? | Window to Wall Ratio 78.1 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m’ |= 051 23.37 m’|= 0.37 8.25 m’ |= 0.18 18.12 m’ |= 0.23
Heat Opaque Wall 5.88 W/m? 427 W/m? 8.34 W/m? 8.93 W/m?
Conduction  [r=ra 094 W/m? 0.44 Wim? 0.34 W/m® 0.17 W/m?
Window Glass Type ] Area= sC VLT = % | Area= SC VLT = P2 () Area= SC VLT = % | Area= SC VLT = %
T m? = R % Reflective |2 = TR 7 Reflective |2 = R= 7 Reflective |2 = R= m
[/] Tinted |Area= 61.73|SC  043|VLT= 53 % |[[/] Tinted |Area= 23.37|SC  0.43|VLT= 53 % [[/] Tinted |Area=  8.25|SC VLT= 53 % m Tinted |Area= 18.12|SC  0.43|VLT= 53 %
w’ - ER= 17 % w’ - ER= 17 % m’ - ER= 17 % w’ - ER= 17 %
[] Clear [Area= SC VLT = % |[] Clear |Area= Ne VLT = % |[] Clear |Area= Ne VLT = % |[] Clear |Area= Ne VLT = %
w’ - ER % w’ - ER = % m’ - ER = % w’ - ER = %
Double 7] Yes ] No 7 Yes ] No V1 Yes ] No 7] Yes ] No
Glazing
External Overhang |[/] Yes ] No Overhang |[] Yes V] No Overhang [[] Yes 71 No Overhang |[] Yes 71 No
Shading Sidefin 7] Yes 7 No Sidefin L] Yes 7] No Sidefin_ |[] Yes 7T No Sidefin|[J Yes 71 No
Solar Radiation through 9.87 W/m? 7.12 W/m? 5.45 W/m? 2.74 W/m®
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVya at cach Facade 16.69 W/m> 11.83 W/m® 14.13 W/m> 11.84 W/m?
Overall RTTV 13.65 W/m>
Table 3
RTT Voot
Roof Orientation Factor N&\
Total Roof Area (Residential \\l()ji) m?
Units)
Total Skylight Area N\ m?
Heat Roof k 3.55 ) W/m?
Conduction Skylight < Wik
Glass Type ] Reflective Area = m? [SC= VLT = % ER = %
] Tinted Area = m> [SC= VLT = % ER = %
] Clear Area= m |SC= VLT = %  |ER= %
Skylight | Double ] Yes [] No
Glazing
External ] Yes ] No
Shading
Solar Radiation through Gazing W/m?
Average Absorptivity (Roof) (, 0.8 ‘\
Overall RTTVioor ( 3.55 } W/m>

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 7)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation

West Elevations (House 7)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey H
GIF ( 12.00 x 420 x 1
1IF ( 1270 X 360 x 1
RIF ( X 190 x 1

North Elevations (House 7) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey H

GIF ( 1370+ 150 X 420 x 1
1F ( 860+ 090 X 360 x 1
RIF ( X 1.90 x 1

East Elevations (House 7)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey H

GIF ( 850 X 420 x 1
1F ( 580+ 080 X 360 x 1
RIF ( X 1.90 x 1

South Elevations (House 7) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey H

GIF ( 110+ 1350 X 420 x 1
1F (650 X 360 x 1
RIF ( X 190 x 1

Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 3.60 m (1 storey)
RIF = 190 m (1 storey)
eight x No. of Storeys
= 1200 x 420 x 1 = 50.40 m?
= 1270 x 360 x 1 = 45.72 m?
= 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 96.12 m?
eight x No. of Storeys
= 1520 x 420 x 1 = 63.84 m?
= 950 x 360 x 1 = 34.20 m?
= 000 x 19 x 1 = 0.00 m?
Gross Wall Areas 98.04 m?
eight x No. of Storeys
= 850 x 420 x 1 = 35.70 m?
= 660 x 360 x 1 = 23.76 m?
= 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 59.46 m?
eight x No. of Storeys
= 1460 x 420 x 1 = 61.32 m?
= 650 x 360 x 1 = 23.40 m?
= 000 x 19 x 1 = 0.00 m?
Gross Wall Areas 84.72 m?
Total Gross Wall Areas  338.34 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 7)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 10.00 x 3.05 x 1 = 10.00 x 305 x 1 = 30.45 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 750+ 450 X 266 x 1 = 12.00 x 266 x 1 = 31.86 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas  62.31 m?
North Elevations (House 7)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 8.00 x 3.05 x 1 = 8.00 x 305 x 1 = 24.36 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 280+ 440 X 266 x 1 = 720 x 266 x 1 = 19.12 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 43.48 m?
East Elevations (House 7)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 260 x 3.05 x 1 = 260 x 305 x 1 = 7.92 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
G/F (Window GL02) ( x 086 x 1 = 0.00 x 086 x 1 = 0.00 m?
1/F (Window GL02) ( 070+ 220+ 3.10 x 264 x 1 = 290 x 264 x 1 = 7.66 m?
Gross Glazing Areas 15.57 m?
South Elevations (House 7) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 050+ 280 x 3.056 x 1 = 330 x 305 x 1 = 10.05 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?

Gross Glazing Areas 10.05 m?

Total Gross Glazing Areas  131.41 m?



West Elevations (House 7)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 7)

Glazing Areas at West Elevations (House 7)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 7)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 62.31 / 96.12

1.000

96.12 m?

62.31 m?

40.82 m?

9.61 m

11.88 m?

33.81 m?

33.81 m?

0.65

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 7)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7)

Sheet No. 4
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) 96.12 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.65 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 62.31 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.82 0.13 0.16
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 1.10 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 40.82 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 8.62 1.35 248
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 33.81 = 12.46 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.32

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 4.32

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 7)
= 432 + 1.10 +
= 1787 Wim?

12.46



North Elevations (House 7) Sheet no.
Gross Wall Areas = 98.04 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 7)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 7)
Glazing Areas at North Elevations (House 7) = 43.48 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 43.48 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 7) = 54,56 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 54.56 m?
Window to Wall Ratio (WWR) = 4348 / 98.04 = 0.44




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 98.04 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.44 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 43.48
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.39
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.39 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 43.48
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.29
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 54.56 = 6.29 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.77

Summary of RTTV at North Elevations (House 7)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 477 + 0.39 + 6.29
= 4.77 Wim? = 1145  Wim?



East Elevations (House 7) Sheet no.
Gross Wall Areas = 59.46 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 7)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 7)
Glazing Areas at East Elevations (House 7) = 15.57 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 15.57 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 7) = 43.89 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 43.89 m?
Window to Wall Ratio (WWR] = 15.57 / 59.46 = 0.26




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 59.46 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.26 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 15.57
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.31
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.31 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 15.57
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.04
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 43.89 = 5.04 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.59

Summary of RTTV at East Elevations (House 7)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.59 + 0.31 + 5.04
= 8.59 Wim? = 13.94  Wim?



South Elevations (House 7) Sheet no.
Gross Wall Areas = 84.72 m? Wall Orientation Factor Gw = 0975 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 7)
Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 7)
Glazing Areas at South Elevations (House 7) = 10.05 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( SF1 ) = 10.05 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at South Elevations (House 7) = 74.67 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( SW1 ) = 74.67 m?
Window to Wall Ratio (WWR] = 10.05 / 84.72 = 0.12




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7)

Building Address

BD Ref NO.lBD 2/9179/15

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing South Gross Wall Area (Ao) = 84.72 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.12 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 10.05
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.13
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.13 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 10.05

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.08
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 74.67 = 2.08 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 9.33

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw

9.33

wherei=1,2,...,n
Wim?

Summary of RTTV at South Elevations (House 7)

9.33
11.53

+ 0.13 +
Wim?

2.08



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a] 338.34 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 96.12 4.32 1.10 1246 17.87 5.08
North 98.04 477 0.39 6.29 11.45 3.32
East 59.46 8.59 0.31 5.04 13.94 245
South 84.72 9.33 0.13 2.08 11.53 2.89
Overall RTTVwall = 13.73
< 14

Wim?

Wim?

OK



Roof

Gross Roof Areas

(Opaque Walls + Skylight Areas) (Aro) at

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas
RC Roof Areas

1F
Roof
Upper Roof

Breakdown of Opaque Roof Areas
RC Roof Areas

1F
Roof
Upper Roof

(

Roof

$1

R1

R2

)

35.50
92.78
26.10

4.66
6.02

165.06 m?

0.00 m?

0.00 m?

165.06 m?

154.38 m?

10.68 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
) - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896
'U' value of Opaque Roof Areas
U = 1/(Ri+xs/ky+Xo/ko+ ... +x/k,+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro  Surface film resistance of external surface (Refer to Table 2)

Ra  Airspace resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 /| 141 0.023
50mm cement/ sand screed 005 / 072 0.069
50mm expanded polystyrene 005 / 0.034 1.471
150mm concrete slab 015 [ 216 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
lInternal surface film resistance Ri = 0.162
Total| 1.858
1
1= — —— = B 2|
Uw 1858 0.54 WimXK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 1.471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
lInternal surface film resistance Ri = 0.162
Total 1.836
w1 = L = 0.54 WimK



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD Ref No.|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7)

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 165.06 Components / Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 IDescription Units S1
Skylight Glazing Type -

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -

Components / Details Code No. Skylight Area (Asi) m? 0.00

Description Units R1 R2 JU-value of Skylight Glazing (Usi) Wim?K -

25mm Unglazed 10mm ) .

External Finish Material Porcelain Tiles | AGT Tile (Brown) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00

Conductivity W/mK 1.10 1.10

Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n

Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
|Intermediate component 50mm cement/ sand screed | 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72

Thickness m 0.050 0.050
|Intermediate component 50mm expanded polystyrene| 50mm expanded polystyrene

Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 |Components | Details Code No.
|Intermediate component 150mm concrete slab| 150mm concrete slab |Description Units $1

Conductivity W/mK 2.16 2.16 Skylight Glazing Type

Thickness m 0.15 0.15 Thickness m
|Intermediate component Skylight Area (Asi) m? 0.00

Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr)

Thickness m Visible Light Transmittance (VLT)
[internal Finish Material JExternal Reflectance (ER)

Conductivity W/mK 0.38 0.38 |So|ar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00

Thickness m 0.01 0.01

U-value of the Roof (Uri) WimK 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n

Opaque Roof Area (Ari) m? 154.38 10.68 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.34 0.21

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.55 + 0.00 + 0.00
= 3.55 Wim? = 3.55 Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 165.06 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 165.06 3.55 0.00 0.00 3.55 3.55

Overall RTTVroof = 3.55

Wim?

Wim?

OK



Appendix A
(PNAP APP-156)

RTTYV Summarv Sheet
Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 7) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: 4R Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
1 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 0.37 0.18 0.23
Shading Coefficient of Glazing 043 0.43 0.43 0.43
Average Shading Coefficient of 0.43 043 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyay
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? | Window to Wall Ratio 63.1 m? |Window to Wall Ratio 46.4 m? | Window to Wall Ratio 78.1 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 o |= 0.51 2337 o |= 037 8.25 o |- 0.18 18.12 o |- 023
Heat Opaque Wall 432 W/m* 4.77 W/m?> 8.59 W/m?® 933 W/m?
Conduction I \yindow 110 Wim? 039 Wit 031 Wim 0.13 Wi
Window Glass Type L] Area = sc VLT = % (U Area = sc VLT = % U Area = ES VLT = % (U Area = ES VLT = %
T m? = ER= m Reflective 2 = FR= M Reflective |2 = ER= m Reflective |2 = ER= m
/] Tinted |Area=  61.73|SC ~ 043|VLT= 53 % |[/] Tinted |Area= 2337[SC  043|VLT= 53 % |[[/] Tinted [Area= 8.25|SC  043|VLT= 53 % D Tinted |Area= 18.12|SC  043|VLT= 53 %
w’ - ER= 17 % w’ - ER= 17 % m’ - ER= 17 % m’ - ER= 17 %
[] Clear |Area= SC VLT = % | Clear |Area= N VLT = % |] Clear |Area= N VLT = % |[J Clear |Area= N VLT = %
w? = ER = % w? = ER = % w’ = ER - % w’ = ER— %
Double 1 Yes [ No V] Yes [ No V] Yes ] No V] Yes ] No
Glazing
External Overhang [[/] Yes ] No Overhang [[] Yes V1 No Overhang |[] Yes V1 No Overhang |[] Yes 1 No
Shading Sidefin |71 Yes ] No Sidefm  |L] Yes 71 No Sidefn L] Yes 71 No Sidefin L] Yes 71 No
Solar Radiation through 12.46 W/m* 6.29 W/m?> 5.04 W/m® 2.08 W/m?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVy, at each Facade 17.87 W/m? 11.45 W/m?> 13.94 W/m?> 11.53 W/m?
Overall RTTV 13.73 W/m?>
Table 3
RTTVgot
Roof Orientation Factor P
Total Roof Area (Residential ‘ 165.06 ’ m?
Units)
Total Skylight Area — 0 m?
Heat Roof ( %.55 ) W/m?
Conduction Skylight A, 7 Wit
Glass Type [] Reflective Area= m> |SC= VLT = % ER= %
[] Tinted Area= m?> [SC= VLT = % ER= %
[] Clear Area= m? [SC= VLT = % ER= %
Skylight | Double ] Yes [ No
Glazing
External ] Yes [J No
Shading
Solar Radiation through Gazing /‘Y—O\ W/m?
‘Average Absorptivity (Roof) \ 0.8 ‘\
Overall RTTVoor ?’ W/m®

355 /
o/

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance


common
Cloud

common
Cloud

common
Cloud


—1
—
&

FOOTPATH

bl /

9.315

HOUSE /

9.315

==

e [T
Hlce L[ - - PLANTER
.325EFFL% WM
9.225(SFL )

4

PAVING

g
4

UP_PBR

R11 |R12

CARPQRT

9.325(FFL
f25 SFL

0

&
- PANTER -

LIVING

\'J

DINING

4(15L)

. 9.185(TSL)
S

SL)-

O AL

U g 395(FFL
fSFL

;'

S PP TRENCH, L e
- AT.5.308:

—

(]
]

- - 6-22 S :
- T 1022
[¢
b

KITCHEN

111<Lo

SWIMMING
POOL

11.125(FFL) |

7

/N

LEGEND

Wall

Glass

DRAWING TITLE: HOUSE 7 GROUND FLOOR PLAN

SCALE: 1:150@A4



(FFL) 14.725(1L) m

. 13.525 1 3.400§FFLg
13.325 : ‘ l , 13.325(SFL
A < FLAT ROOH ="+ ¥
(@)
15715665 \\/ U%vgzs(n)
z| =
H Lu D M BATH C 1|
E = WALK—IN CLOSET %
UP 13R _DN 26R - - _____ 1
13.615(SFL)
&
| - [
I / —
= C% ulls :
BATH 2 BATH 3
man MBR
(s (s
BR 2 BR 3
' '1:5;;525%1:&;;:;;;
1 3:325(SFL)
— 147?’3(TI) : (1
oy ok
0O0R00OS ON8 RS ik N g '\“’i/j
1 ) BAL  J33(E
K & -
14.725(1L)
&
14.725(T
............................................................. 8 DlSH
X BEBEN 4 R CHANNEL N
&
i e
B AL DOGHOUSE
| e 1
-i 14.725(TL) Llll_‘ H

SCALE: 1:150@A4

[

G

E
N S
W
LEGEND
Wall
Glass

DRAWING TITLE: HOUSE 7 FIRST FLOOR PLAN



19.315(FFL)

&

FLAT ROCF

N
—_—

FFL
Esrd

—_—
0w
[SeN

&

N
dye

315(TL) 1 $.315(TL)

19.315(TL)
-(:1';'-

HOUSE /

, J m 17.040(57)
— [ 1 w
15.715(SFL) |

DISH
CHANNEL

17.040(SFL) @ LEGEND

S e R

| ROOF

AGT

DRAWING TITLE: HOUSE 7 ROOF FIiOOR PLAN

SCALE: 1:150@A4



100mm WIDE BALUSTRADE CURTAIN WALL —
W/ MAX. 100mm WIDE  COVER FOR UTILITY
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RTTV Calculation (House 8)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation

Storey heights (Residential Units) :

GIF
1/F
RIF

1300 x 420
1270 x  3.60
000 x 190

West Elevations (House 8)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 1100+ 150+ 050 X420 x 1 =

1IF ( 1270 X 360 x 1

RIF ( X 190 x 1

North Elevations (House 8) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (1350 + 1.0 X 420 x 1
1F ( 860+ 090 X 360 x 1
RIF ( X 1.90 x 1

1510 x 420
950 x  3.60
000 x 190

East Elevations (House 8)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF ( 850 K42 x 1 =
1F ( 580+ 0.80 X 360 x 1
RIF ( X 1.90 x 1

850 x 420
660 x  3.60
000 x 190

South Elevations (House 8) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF ( 15.00 X420 x 1 =
1IF (650 X 360 x 1
RIF ( X 190 x 1

1500 x 420
650 x  3.60
000 x 190

Sheetno. 1
420 m (1 storey)
3.60 m (1 storey)
190 m (1 storey)
54.60 m?
4572 m?
0.00 m?
Gross Wall Areas  100.32 m?
63.42 m?
34.20 m?
0.00 m?
Gross Wall Areas 97.62 m?
35.70 m?
23.76 m?
0.00 m?
Gross Wall Areas 59.46 m?
63.00 m?
23.40 m?
0.00 m?
Gross Wall Areas 86.40 m?
Total Gross Wall Areas  343.80 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 8)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (7.9 x 3.05 x 1 = 790 x 305 x 1 = 24.06 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 750+ 350 X 266 x 1 = 11.00 x 266 x 1 = 29.21 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 53.26 m?
North Elevations (House 8) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 820 1.30 x 3.05 x 1 = 950 x 305 x 1 = 28.93 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 280+ 440 X 266 x 1 = 720 x 266 x 1 = 19.12 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 48.04 m?
East Elevations (House 8)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (270 x 3.05 x 1 = 270 x 305 x 1 = 8.22 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
G/F (Window GL02) ( x 086 x 1 = 0.00 x 086 x 1 = 0.00 m?
1/F (Window GL02) ( 070+ 220+ 3.10 x 264 x 1 = 290 x 264 x 1 = 7.66 m?
Gross Glazing Areas 15.88 m?
South Elevations (House 8) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 050 130 3.80 x 3.056 x 1 = 560 x 305 x 1 = 17.05 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?

Gross Glazing Areas 17.05 m?

Total Gross Glazing Areas  134.23 m?



West Elevations (House 8)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 8)

Glazing Areas at West Elevations (House 8)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 8)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 53.26 / 100.32

1.000

100.32 m?

53.26 m?

NTT m?

9.61 m

11.88 m?

47.06 m?

47.06 m?

0.53

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 8)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8)

Sheet No. 4
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) 100.32 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.53 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 53.26 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.67 0.12 0.15
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.94 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 31.77 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.43 1.30 2.38
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 47.06 = 10.10 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.76

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 5.76

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 8)

= 5.76

= 16.80

+ 0.94 +
Wim?

10.10



North Elevations (House 8) Sheet no.

Gross Wall Areas = 97.62 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 8)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 8)
Glazing Areas at North Elevations (House 8) = 48.04 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 48.04 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 8) = 49.58 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 49.58 m?

Window to Wall Ratio (WWR] = 48.04 / 97.62 = 0.49




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 97.62 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.49 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 48.04
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.43
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.43 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 48.04
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.98
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 49.58 = 6.98 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.36

Summary of RTTV at North Elevations (House 8)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 4.36 + 0.43 + 6.98
= 4.36 Wim? = 11.77 Wim?



East Elevations (House 8) Sheet no.
Gross Wall Areas = 59.46 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 8)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 8)
Glazing Areas at East Elevations (House 8) = 15.88 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 15.88 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 8) = 43.58 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 43.58 m?
Window to Wall Ratio (WWR] = 15.88 / 59.46 = 0.27




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 59.46 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.27 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 15.88
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.32
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.32 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 15.88
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.14
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 43,58 = 5.14 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.53

Summary of RTTV at East Elevations (House 8)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.53 + 0.32 + 5.14
= 8.53 Wim? = 1399  Wim?



South Elevations (House 8) Sheet no.
Gross Wall Areas = 86.40 m? Wall Orientation Factor Gw = 0975 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 8)
Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 8)
Glazing Areas at South Elevations (House 8) = 17.05 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( SF1 ) = 17.05 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at South Elevations (House 8) = 69.35 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( SW1 ) = 69.35 m?
Window to Wall Ratio (WWR] = 17.05 / 86.40 = 0.20




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 86.40 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.20 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 17.05
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.21
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.21 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 17.05
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.45
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 69.35 = 3.45 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.50

Summary of RTTV at South Elevations (House 8)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.50 + 0.21 + 345
= 8.50 Wim? = 1216  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a] 343.80 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 100.32 5.76 0.94 10.10 16.80 4.90
North 97.62 4.36 043 6.98 11.77 3.34
East 59.46 8.53 0.32 5.14 13.99 242
South 86.40 8.50 0.21 3.45 12.16 3.06
Overall RTTVwall = 13.72

14

Wim?

Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( 81 )

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1 )
1F =
Roof =
Upper Roof =

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2 )
1F

Roof

Upper Roof =

26.84
93.94
37.40

5.56
6.02

169.76 m?

0.00 m?

0.00 m?

169.76 m?

158.18 m?

11.58 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1/(Ri+X4/ky+X/Ko+ ... +X,/k,+*Ra+Ro)

where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro  Surface film resistance of external surface (Refer to Table 2)

Ra  Airspace resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 /| 141 0.023
50mm cement/ sand screed 005 / 072 0.069
50mm expanded polystyrene 005 / 0.034 1.471
150mm concrete slab 015 [ 216 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
lInternal surface film resistance Ri = 0.162
Total| 1.858
1
1= — —— = B 2|
Uw 1858 0.54 WimXK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 1.471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
lInternal surface film resistance Ri = 0.162
Total 1.836
w1 = L = 0.54 WimK



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No.
Building Address

BD Ref No,lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8)

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 169.76 Components / Details Code No.
Skylight to Roof Ratio (SRR) = Roof Orientation Factor (Gs) = 2.16 IDescription Units S1
Skylight Glazing Type -
Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
Components / Details Code No. Skylight Area (Asi) m? 0.00
Description Units R1 R2 JU-value of Skylight Glazing (Usi) Wim?K -
25mm Unglazed 10mm . .
External Finish Material Porcelain Tiles | AGT Tile (Brown) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00
|intermediate component 50mm cement/ sand screed| 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
|intermediate component 50mm expanded polystyrene| 50mm expanded polystyrene|
Conductivity WimK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 |components / Details Code No.
|Intermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1
Conductivity WimK 2.16 2.16 Skylight Glazing Type
Thickness m 0.15 0.15 Thickness m
|intermediate component Skylight Area (Asi) m? 0.00
Conductivity WimK Shading Coefficient of Skylight Glazing (SCr)
Thickness m Visible Light Transmittance (VLT)
|internal Finish Material JExternal Reflectance (ER)
Conductivity WimK 0.38 0.38 |So|ar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) WimK 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 158.18 11.58 0.00
Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.33 0.22
Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.55 + +
3.55 Wim? = 3.55 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 169.76 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 169.76 3.55 0.00 0.00 3.55 3.55

Overall RTTVroof = 3.55

Wim?

Wim?

OK



Appendix A
(PNAP APP-156)

RTTV Summarv Sheet
Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 8) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: 7] 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[J 2. Architect
[ 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 037 0.18 023
Shading Coefficient of Glazing 0.43 043 0.43 0.43
Average Shading Coefficient of 0.43 043 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyy,
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? | Window to Wall Ratio 63.1 m? | Window to Wall Ratio 46.4 m? | Window to Wall Ratio 78.1 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m |= 0.51 2337 w |= 037 8.25 m |= 0.18 18.12 m? |= 0.23
Heat Opaque Wall 5.76 W/m? 4.36 W/m? 8.53 W/m? 8.50 W/m?
Conduction [ 004 Wi 043 Wim? 0.32 W/m? 021 Wim®
Window Glass Type J Area= SC VLT = % [CJ Area= SC VLT = % [OJ Area = SC VLT = % [ Area= sC VLT = %
T m? = ER= % Reflective |2 = ER= A Reflective |2 = ER = % Reflective |2 = ER= %
/] Tinted |Area= 61.73|SC  043|VLT= 53 % [|/] Tinted |Area= 23.37|SC  043|VLT= 53 % |[[/] Tinted [Area= 8.25|SC  043|VLT= 53 % D Tinted |Area= 18.12|SC  043|VLT= 53 %
m’ - ER= 17 % w’ - ER= 17 % m’ - ER= 17 % w’ - ER= 17 %
[J Clear [Area= Ne VLT = % |[J Clear |Area= Ne VLT = % |[] Clear |Area= Ne VLT = % |[J Clear |Area= SC VLT = %
m’ - ER = % '’ - ER = % '’ - ER = % '’ - ER= %
Double 7] Yes [ No ] Yes [ No /1 Yes [ No 71 Yes ] No
Glazing
External Overhang |[/] Yes [ No Overhang |[] Yes 1 No Overhang |[] Yes 71 No Overhang |[] Yes 1 No
Shading Sidefin _ |] Yes 0] No Sidefin _ |L] Yes 7] No Sidefin _ |] Yes 77 No Sidefin | Yes 7] No
Solar Radiation through 10.10 W/m? 6.98 W/m? 5.14 W/m? 3.45 W/m?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy at cach Facade 16.80 W/m> 11.77 W/m> 13.99 W/m> 12.16 Wim?
Overall RTTVyy 13.72 W/m?
Table 3
RTTVgeor
Roof Orientation Factor /'\;J.ﬁ\
Total Roof Area (Residential \\169.76 ‘) m>
Units)
)
Total Skylight Area /.‘.\}.\ m>
Heat — [Roof ( \3.5‘5 ) W/m®
Conduction Skylight < Wi
Glass Type [] Reflective Area = m? [SC VLT = % ER= %
[] Tinted Area = 2 |sc VLT = % ER = %
[J Clear Area = 2 |sC VLT = % ER = %
Skylight ~ [Double ] Yes [ No
Glazing
External [ Yes [] No
Shading
Solar Radiation through Gazing /\,-D\ W/m*
Average Absorptivity (Roof) r 0.8 \'\
Overall RTT Vo Y 3.55 J W/m?

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 9)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 3.60 m (1 storey)
RIF = 190 m (1 storey)
West Elevations (House 9) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 0.60 + #iH x 420 x 1 = 1160 x 420 x 1 = 48.72 m?
1IF (12.70 x 360 x 1 = 1270 x 360 x 1 = 4572 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  94.44 m?
North Elevations (House 9)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (1450 + 0.80 x 420 x 1 = 1530 x 420 x 1 = 64.26 m?
1IF ( 360+ 590 x 360 x 1 = 950 x 360 x 1 = 34.20 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m2
Gross Wall Areas 98.46 m?
East Elevations (House 9) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 250+ 110+ 280 x 420 x 1 = 640 x 420 x 1 = 26.88 m?
1IF ( 8.05 )x 360 x 1 = 8.05 x 360 x 1 = 28.98 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 55.86 m?
South Elevations (House 9)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 2.80 + #iHH x 420 x 1 = 1440 x 420 x 1 = 60.48 m?
1/F ( 6.70 x 360 x 1 = 6.70 x 360 x 1 = 2412 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m2
Gross Wall Areas 84.60 m?
Total Gross Wall Areas  333.36 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 9) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 6.90 x 3.05 x 1 = 6.90 x 305 x 1 = 21.01 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 450+ 750 X 266 x 1 = 12.00 x 266 x 1 = 31.86 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 52.87 m?
North Elevations (House 9) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 370+ 090+ 1.80 x 3.05 x 1 = 6.40 x 305 x 1 = 19.49 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 2+ 540 X 266 x 1 = 740 x 266 x 1 = 19.65 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 39.14 m?
East Elevations (House 9) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 210+ 185 x 3.05 x 1 = 395 x 305 x 1 = 12.03 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
G/F (Window GL02) ( x 086 x 1 = 0.00 x 086 x 1 = 0.00 m?
1/F (Window GL02) ( 220+ 220+ 3.20 x 264 x 1 = 440 x 264 x 1 = 11.62 m?
Gross Glazing Areas 23.64 m?
South Elevations (House 9)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 175+ 285 x 3.056 x 1 = 460 x 305 x 1 = 14.01 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?

Gross Glazing Areas 14.01 m?

Total Gross Glazing Areas  129.66 m?



West Elevations (House 9)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 9)

Glazing Areas at West Elevations (House 9)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 428 x 264 = 11.29 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 9)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 52.87 / 94.44

1.000

94.44 m?

52.87 m?

31.98 m

9.61 m

11.29 m

41.57 m?

41.57 m?

0.56

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 9)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9)
[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing West Gross Wall Area (Ao) = 94.44 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.56 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 52.87 9.61 11.29
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.71 0.13 0.15
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.98 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 31.98 9.61 11.29
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.87 1.38 2.40
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 41,57 = 10.65 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.40

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n
= 5.40 Wim?

Summary of RTTV at West Elevations (House 9)

= 5.40

= 17.04

+
Wim?

0.98

10.65



North Elevations (House 9) Sheet no.
Gross Wall Areas = 98.46 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 9)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 9)
Glazing Areas at North Elevations (House 9) = 39.14 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 39.14 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 9) = 59.33 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 59.33 m?
Window to Wall Ratio (WWR] = 39.14 / 98.46 = 0.40




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 98.46 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.40 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 39.14
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.35
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.35 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 39.14
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.64
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 59.33 = 5.64 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.17

Summary of RTTV at North Elevations (House 9)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 5.17 + 0.35 + 5.64
= 517 Wim? = 1115 Wim?



East Elevations (House 9) Sheet no.

Gross Wall Areas = 55.86 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 9)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 9)
Glazing Areas at East Elevations (House 9) = 23.64 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 23.64 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 9) = 32.22 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 32.22 m?

Window to Wall Ratio (WWR] = 23.64 / 55.86 = 0.42




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9)

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing East Gross Wall Area (Ao) = 55.86 Components / Details Code No.
Window to Wall Ratio (WVWR) 042 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 23.64
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.51
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.51 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1
Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 23.64
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 8.15
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 32.22 = 8.15 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 6.71

Summary of RTTV at East Elevations (House 9)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 6.71 + 0.51 +
= 6.71 Wim? = 1536  Wim?



South Elevations (House 9) Sheet no.
Gross Wall Areas = 84.60 m? Wall Orientation Factor Gw = 0975 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 9)
Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 9)
Glazing Areas at South Elevations (House 9) = 14.01 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( SF1 ) = 14.01 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at South Elevations (House 9) = 70.59 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( SW1 ) = 70.59 m?
Window to Wall Ratio (WWR) = 14.01 / 84.60 = 0.17




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9)
[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 84.60 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.17 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 14.01
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.73
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.18
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.18 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1
Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 14.01
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.90
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 70.59 = 2.90 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.83

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw

8.83

wherei=1,2,...,n
Wim?

Summary of RTTV at South Elevations (House 9)

8.83
11.91

+ 0.18 +
Wim?

2.90



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No. 1 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9)
Overall Gross Wall Area [a] 333.36 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 94.44 5.40 0.98 10.65 17.04 4.83
North 98.46 5.17 0.35 5.64 11.15 3.29
East 55.86 6.71 0.51 8.15 15.36 2.57
South 84.60 8.83 0.18 2.90 11.91 3.02
Overall RTTVwall = 13.72 Wim?
< 14 Wim?

OK



Roof

Gross Roof Areas

(Opaque Walls + Skylight Areas) (Aro) at

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas
RC Roof Areas

1F
Roof
Upper Roof

Breakdown of Opaque Roof Areas
RC Roof Areas

1F
Roof
Upper Roof

(

Roof

$1

R1

R2

)

34.60
95.57
24.40

714
5.91

167.62 m?

0.00 m?

0.00 m?

167.62 m?

154.57 m?

13.05 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity

External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 90% 0.9
AGT Tile (Brown) 10% 0.8

Average Absorptivity = 0.89
'U' value of Opaque Roof Areas

U = 1/(Ri+xs/ky+Xo/ko+ ... +x/k,+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro  Surface film resistance of external surface (Refer to Table 2)

Ra  Airspace resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 /| 141 0.023
50mm cement/ sand screed 005 / 072 0.069
50mm expanded polystyrene 005 / 0.034 1.471
150mm concrete slab 015 [ 216 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
lInternal surface film resistance Ri = 0.162
Total| 1.858
1
1= — —— = B 2|
Uw 1858 0.54 WimXK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 1.471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
lInternal surface film resistance Ri = 0.162
Total 1.836
w1 = L = 0.54 WimK



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9)
[Part 2 - Calculation of Heat Conduction through Skylight
Roof Orientation Facing Flat Gross Roof Area (Aro) = 167.62 Components / Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 IDescription Units $1
Skylight Glazing Type

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m

Components / Details Code No. Skylight Area (Asi) m? 0.00

Description Units R1 R2 JU-value of Skylight Glazing (Usi) WimK

External Finish Material 25mm Unglazed 10mm |Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00

Conductivity W/mK 1.10 1.10

Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72

Thickness m 0.050 0.050
|Intermediate component 50mm expanded polystyrene| 50mm expanded polystyrene

Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 |components / Details Code No.
JIntermediate component 150mm concrete slab| 150mm concrete slab |Description Units $1

Conductivity W/mK 2.16 2.16 Skylight Glazing Type -

Thickness m 0.15 0.15 Thickness m -
Jintermediate component Skylight Area (Asi) m? 0.00

Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -

Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material JExternal Reflectance (ER) -

Conductivity W/mK 0.38 0.38 |Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00

Thickness m 0.01 0.01

U-value of the Roof (Uri) W/mK 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 154.57 13.05 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.30 0.25

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.54 + 0.00 + 0.00
= 3.54 Wim? = 3.54 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No. 14 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9)
Overall Roof Area [a] 167.62 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof
(m?) (W/m?2) (Wim?2) (W/m?) (Wim?) (Wim?)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]
Flat Roof 167.62 3.54 0.00 0.00 3.54 3.54
Overall RTTVroof = 3.54

Wim?

Wim?

OK



Appendix A
(PNAP APP-156)

RTTYV Summarv Sheet
Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 9) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: 71 Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTV
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.795 0.795 0.795
Average Window to Wall Ratio 0.59 0.33 0.19 0.73
Shading Coefficient of Glazing 0.43 0.43 043 0.43
Average Shading Coefficient of 0.43 0.43 043 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyyy
Facade Orientation Facing West North East South
‘Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 101.7 m? | Window to Wall Ratio 90.93 m? | Window to Wall Ratio 352 m? | Window to Wall Ratio 15.8 m? |Window to Wall Ratio
(Residential Units)
Total Window Area 59.81 m? |= 0.59 29.63 m? |= 0.33 6.80 m? |= 0.19 11.42 m’ |= 0.73
Heat Opaque Wall 5.40 W/m? 5.17 W/m? 6.71 W/m? 8.83 W/m?*
Conduction [ 0.98 Wim? 035 W/m? 0.51 W/m? 0.18 W/m®
Window Glass Type [ Area= SC VLT = % (U Area= SC VLT = % U Area = SC VLT = % U Area = sc VLT = %
I el = ER= 7 Reflective |2 = ER= % Reflective |2 = FR= 7 Reflective |2 = ER= 7
/] Tinted |Area= 59.81|SC  043|VLT= 53 % |/] Tinted |Area= 29.63[SC  043[VLT= 53 % |[[/] Tinted |Area= 6.8|SC  043|VLT= 53 % m Tinted |Area= 11.42[SC  043|VLT= 53 %
m’ - ER= 17 % '’ - ER= 17 % m’ - ER= 17 % L - ER= 17 %
[ Clear |Area= SC VLT = % |[] Clear |Area= sSC VLT = % |[] Clear |Area= SC VLT = % | Clear |Area= N VLT = %
m’ - ER= % w? - ER = % w’ - ER= % ' - ER= %
Double 71 Yes 1 No V] Yes ] No E[| Yes 1 No 7] Yes [J No
Glazing
External Overhang Yes [ No Overhang ] Yes V1 No Overhang |[] Yes 71 No Overhang |[] Yes V1 No
Shading Sidefin [/] Yes [ No Sidefin ] Yes Y71 No Sidefin ] Yes 1 No Sidefin ] Yes 1 No
Solar Radiation through 10.65 W/m? 5.64 W/m® 8.15 W/m? 2.90 W/m?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy at each Facade 17.04 W/m? 11.15 W/m® 15.36 W/m> 11.91 W/m?
Overall RTTV 13.72 W/m>
Table 3
RTTVgoo
Roof Orientation Factor M
Total Roof Area (Residential k\_lit‘)-) e
Units)
Total Skylight Area /-«-\O/\ m?
Heat Roof ( 3 53 ) W/m
Conduction Skylight A g Wit
Glass Type [ Reflective Area = m? [SC= VLT = % ER= %
[ Tinted Area = m’> |SC= VLT = % ER= %
[ Clear Area = m’> |SC= VLT = % ER= %
Skylight ~ |Double [ Yes [] No
Glazing
External [ Yes 1 No
Shading
Solar Radiation through Gazing M W/m?
Average Absorptivity (Roof) k/ 0.8 \\
Overall RTT Voo ( 3.54 ) W/m*

N

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 10)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation

West Elevations (House 10)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (1200 + 2.00 X 420 x 1
1F (1270 X 360 x 1
RIF ( X 190 x 1

North Elevations (House 10) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF ( 1450+ 0.90 X 420 x 1
1F ( 360+ 590 X 360 x 1
RIF ( X190 x 1

East Elevations (House 10)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF ( 280+ 360 X 420 x 1
1F (805 X 360 x 1
RIF ( X190 x 1

South Elevations (House 10) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (1160 + 2560 X 420 X 1
1F (670 X 360 x 1
RIF ( X 190 x 1

Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 3.60 m (1 storey)
RIF = 1.90 m (1 storey)
= 1400 x 420 x 1 = 58.80 m?
= 1270 x 360 x 1 = 4572 m?
= 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  104.52 m?
= 1540 x 420 x 1 = 64.68 m?
= 950 x 360 x 1 = 34.20 m?
= 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 98.88 m?
= 6.40 x 420 x 1 = 26.88 m?
= 8.05 x 360 x 1 = 28.98 m?
= 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 55.86 m?
= 1420 «x 420 x 1 = 59.64 m?
= 6.70 x 360 x 1 = 2412 m?
= 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 83.76 m?
Total Gross Wall Areas  343.02 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 10)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (790 x 3.05 x 1 = 790 x 305 x 1 = 24.06 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 450+ 750 X 266 x 1 = 12.00 x 266 x 1 = 31.86 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 55.92 m?
North Elevations (House 10)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 090+ 450+ 1.50 x 3.05 x 1 = 6.90 x 305 x 1 = 21.01 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 1+ 540 X 266 x 1 = 6.40 x 266 x 1 = 16.99 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 38.00 m?
East Elevations (House 10) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 220+ 170 x 3.05 x 1 = 390 x 305 x 1 = 11.88 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
GIF (Window GL02) ( 08 x 1 = 000 x 08 x 1 = 0.00 m?
1/F (Window GL02) ( 220+ 220 x 264 x 1 = 440 x 264 x 1 = 11.62 m?
Gross Glazing Areas 23.49 m?
South Elevations (House 10) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 150+ 4.00 x 3.056 x 1 = 550 x 305 x 1 = 16.75 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 16.75 m?
Total Gross Glazing Areas  134.16 m?




West Elevations (House 10)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 10)

Glazing Areas at West Elevations (House 10)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 428 x 264 = 11.29 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 10)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 55.92 / 104.52

1.000

104.52 m?

55.92 m?

35.02 m?

9.61 m

11.29 m

48.60 m?

48.60 m?

0.53

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 10)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10)
[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing West Gross Wall Area (Ao) = 104.52 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.53 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 55.92 9.61 11.29
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.67 0.12 0.14
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.93 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 35.02 9.61 11.29
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.80 1.24 217
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 48.60 = 10.21 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.71

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw

5.71

wherei=1,2,...,n
Wim?

Summary of RTTV at West Elevations (House 10)
= 5.71 + 0.93 +
= 16.85 Wim?

10.21



North Elevations (House 10) Sheet no.
Gross Wall Areas = 98.88 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 10)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 10)
Glazing Areas at North Elevations (House 10) = 38.00 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 38.00 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 10) = 60.88 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 60.88 m?
Window to Wall Ratio (WWR] = 38.00 / 98.88 = 0.38




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 98.88 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.38 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 38.00
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.34
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.34 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 38.00
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.45
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 60.88 = 5.45 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.28

Summary of RTTV at North Elevations (House 10)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 5.28 + 0.34 + 5.45
= 5.28 Wim? = 1107  Wim?



East Elevations (House 10) Sheet no.

Gross Wall Areas = 55.86 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 10)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 10)
Glazing Areas at East Elevations (House 10) = 23.49 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 23.49 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 10) = 3237 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 3237 m?

Window to Wall Ratio (WWR] = 23.49 / 55.86 = 0.42




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 55.86 Components / Details Code No.
Window to Wall Ratio (WVWR) 042 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 2349
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.50
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.50 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 23.49
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 8.09
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 3237 = 8.09 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 6.74

Summary of RTTV at East Elevations (House 10)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 6.74 + 0.50 + 8.09
= 6.74 Wim? = 1534  Wim?



South Elevations (House 10)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 10)

Glazing Areas at South Elevations (House 10)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Opaque Wall Areas at South Elevations (House 10)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR] = 16.75 /

S-F1 )

ECS

SW1 )

83.76

1.000

83.76 m

16.75 m?

16.75 m?

67.01 m?

67.01 m?

0.20

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 10)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 83.76 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.20 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 16.75
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.22
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.22 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 16.75
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.50
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 67.01 = 3.50 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.47

Summary of RTTV at South Elevations (House 10)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.47 + 0.22 + 350
= 8.47 Wim? = 1218  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No. 1 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10)
Overall Gross Wall Area [a] 343.02 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 104.52 5.71 0.93 10.21 16.85 5.13
North 98.88 5.28 0.34 5.45 11.07 3.19
East 55.86 6.74 0.50 8.09 15.34 2.50
South 83.76 8.47 0.22 3.50 12.18 2.98
Overall RTTVwall = 13.80 Wim?
< 14 Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

34.60
95.87
24.40

7.27
591

168.05 m?

0.00 m?

0.00 m?

168.05 m?

154.87 m?

13.18 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD Ref No.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10)
F’art 2 - Calculation of Heat Conduction through Skylight
Roof Orientation Facing Flat Gross Roof Area (Aro) = 168.05 |Componentsl Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units $1
Skylight Glazing Type -
|Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
|Components | Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 U-value of Skylight Glazing (Usi) Wim*K -
25mm Unglazed 10mm
|External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
AGT Tile (Brown)
(Grey)
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
lIntermediate component 50mm expanded polystyrene| 50mm expanded polystyrene
Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 [components / Details Code No.
lintermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1
Conductivity W/mK 2.16 2.16 Skylight Glazing Type -
Thickness m 0.15 0.15 Thickness m -
JIntermediate component Skylight Area (Asi) m? 0.00
Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -
Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material External Reflectance (ER) -
Conductivity W/mK 0.38 0.38 Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) W/m?K 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 154.87 13.18 = 0.00 Wim?
JHeat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.29 0.25

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.54 + 0.00 +
= 3.54 Wim? = 3.54 Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No. 14 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10)
Overall Roof Area [a] 168.05 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof
(m?) (W/m?2) (Wim?2) (W/m?) (Wim?) (Wim?)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]
Flat Roof 168.05 3.54 0.00 0.00 3.54 3.54
Overall RTTVroof = 3.54

Wim?

Wim?

OK



Appendix A
(PNAP APP-156)

RTTYV Summarv Sheet
Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 10) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: [/] 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.795 0.795 0.795
Average Window to Wall Ratio 0.59 033 0.19 0.73
Shading Coefficient of Glazing 0.43 043 0.43 0.43
Average Shading Coefficient of 0.43 043 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVyya
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 101.7 m? | Window to Wall Ratio 90.93 m? | Window to Wall Ratio 352 m? |Window to Wall Ratio 15.8 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 59.81 m |= 0.59 29.63 m |= 0.33 6.80 m |= 0.19 11.42 m? |= 0.73
Heat Opaque Wall 5.71 W/m? 5.28 W/m? 6.74 Wim?® 8.47 Wim®
Cond Window 0.93 W/m? 0.34 W/m? 0.50 W/m?> 0.22 W/m?
Window Glass Type L] Area = sC VLT = % (U Area= sC VLT = % |U Area = SC VLT = % |1 Area= SC VLT = %
T m? = ER= 7 Reflective |2 = ER= % Reflective |2 = ER= % Reflective |2 = FR= %
/] Tinted |Area= 59.81|SC  043|VLT= 53 % |/] Tinted |Area= 29.63|SC  043|VLT= 53 % |[/] Tinted |Area= 6.8[SC  043|VLT= 53 % m Tinted [Area= 11.42|SC  043|VLT= 53 %
m’ - ER= 17 % m’ - ER= 17 % o’ - ER= 17 % o’ - ER= 17 %
[] Clear |Area= Ne VLT = % |[] Clear |Area= Ne VLT = % |[J Clear |Area= SC VLT = % |[J Clear |Area= Ne VLT = %
' - ER = % ' - ER = % o’ - ER = % n’ - ER= %
Double 7] Yes ] No 7] Yes ] No V] Yes ] No 7] Yes [ No
Glazing
External Overhang Yes [ No Overhang |[] Yes Y1 No Overhang |[[] Yes 71 No Overhang |[[] Yes 71 No
Shading Sidefin /] Yes ] No Sidefin ] Yes 71 No Sidefin [ Yes V1 No Sidefin ] Yes 71 No
Solar Radiation through 10.21 W/m? 545 W/m? 8.09 W/m? 3.50 Wim?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTV g at each Facade 16.85 W/m> 11.07 Wim> 15.34 Wim> 12.18 Wim?
Overall RTTV 13.80 W/m?
Table 3
RTTV oot
Roof Orientation Factor /\},.LE\
Total Roof Area (Residential (\ 168.05 ‘) m?
Units)
)N
Total Skylight Area /W\ m?
Heat Roof ( 3.54 ) W/m®
Cond Skylight =~ Win
Glass Type [] Reflective Area = m? [SC= VLT = % ER = %
[] Tinted Area = m’ |SC= VLT = % ER = %
[] Clear Area= m? [SC= VLT = % ER = %
Skylight | Double ] Yes 1 No
Glazing
External ] Yes 1 No
Shading
Solar Radiation through Gazing /V-Q\ W/m?
Average Absorptivity (Roof) L 0.8 ‘\
Overall RTTV gor ( 3.54 J W/m?

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 11)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 3.60 m (1 storey)
RIF = 190 m (1 storey)
West Elevations (House 11)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (100 + ##HH# + 150 x 420 x 1 = 1450 x 420 x 1 = 60.90 m?
1IF (12.70 x 360 x 1 = 1270 x 360 x 1 = 4572 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  106.62 m?
North Elevations (House 11) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (1090 + 0.90 x 420 x 1 = 1180 x 420 x 1 = 49.56 m?
1IF ( 360+ 590 x 360 x 1 = 950 x 360 x 1 = 34.20 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m2
Gross Wall Areas 83.76 m?
East Elevations (House 11)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 280+ 3.80 x 420 x 1 = 6.60 x 420 x 1 = 27.72 m?
1IF ( 8.05 )x 360 x 1 = 8.05 x 360 x 1 = 28.98 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 56.70 m?
South Elevations (House 11) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (11.80 + 3.00 x 420 x 1 = 1480 x 420 x 1 = 62.16 m?
1/F ( 6.70 x 360 x 1 = 6.70 x 360 x 1 = 2412 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m2
Gross Wall Areas 86.28 m?
Total Gross Wall Areas  333.36 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 11)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 8.90 x 3.05 x 1 = 890 x 305 x 1 = 27.10 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 450+ 550 X 266 x 1 = 10.00 x 266 x 1 = 26.55 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 53.65 m?
North Elevations (House 11)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 090+ 450 x 3.05 x 1 = 540 x 305 x 1 = 16.44 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 1+ 540 X 266 x 1 = 6.40 x 266 x 1 = 16.99 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 33.44 m?
East Elevations (House 11) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 220+ 150 x 3.05 x 1 = 370 x 305 x 1 = 11.27 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
GIF (Window GL02) ( 08 x 1 = 000 x 08 x 1 = 0.00 m?
1/F (Window GL02) ( 220+ 220 x 264 x 1 = 440 x 264 x 1 = 11.62 m?
Gross Glazing Areas 22.88 m?
South Elevations (House 11)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 120+ 380 x 3.056 x 1 = 500 x 305 x 1 = 15.23 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 15.23 m?
Total Gross Glazing Areas  125.19 m?




West Elevations (House 11)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 11)

Glazing Areas at West Elevations (House 11)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 428 x 264 = 11.29 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 11)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 53.65 / 106.62

1.000

106.62 m?

53.65 m*

32,76 m?

9.61 m

11.29 m

52.97 m?

52.97 m?

0.50

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 11)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11)
[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing West Gross Wall Area (Ao) = 106.62 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.50 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 53.65 9.61 11.29
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.63 0.11 0.13
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.88 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 32.76 9.61 11.29
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.24 1.22 213
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 52.97 = 9.58 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 6.10

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 6.10

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 11)

= 6.10

= 16.56

+ 0.88 +
Wim?

9.58



North Elevations (House 11) Sheet no.
Gross Wall Areas = 83.76 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 11)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 11)
Glazing Areas at North Elevations (House 11) = 3344 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 33.44 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 11) = 50.33 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 50.33 m?
Window to Wall Ratio (WWR) = 3344 / 83.76 = 0.40




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11)
[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 83.76 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.40 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 33.44
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.35
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.35 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1
Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 33.44
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.66
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 50.33 = 5.66 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.15

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw

5.15

wherei=1,2,...,n
Wim?

Summary of RTTV at North Elevations (House 11)

5.15
11.16

+ 0.35 +
Wim?

5.66



East Elevations (House 11) Sheet no.
Gross Wall Areas = 56.70 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 11)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 11)
Glazing Areas at East Elevations (House 11) = 22.88 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 22.88 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 11) = 33.82 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 33.82 m?
Window to Wall Ratio (WWR] = 22.88 / 56.70 = 0.40




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 56.70 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.40 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 22.88
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.48
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.48 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 22.88
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 1.77
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 33.82 = 7.77 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 6.94

Summary of RTTV at East Elevations (House 11)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 6.94 + 0.48 + 7.77
= 6.94 Wim? = 1519  Wim?



South Elevations (House 11)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 11)

Glazing Areas at South Elevations (House 11)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Opaque Wall Areas at South Elevations (House 11)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR] = 15.23 /

S-F1 )

ECS

SW1 )

86.28

1.000

86.28 m

15.23 m?

15.23 m?

71.06 m?

71.06 m?

0.18

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 11)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 86.28 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.18 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 15.23
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.19
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.19 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 15.23
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.09
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 71.06 = 3.09 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.72

Summary of RTTV at South Elevations (House 11)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.72 + 0.19 + 3.09
= 8.72 Wim? = 1200 Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No. 1 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11)
Overall Gross Wall Area [a] 333.36 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 106.62 6.10 0.88 9.58 16.56 5.30
North 83.76 5.15 0.35 5.66 11.16 2.81
East 56.70 6.94 0.48 7.77 15.19 2.58
South 86.28 8.72 0.19 3.09 12.00 3.10
Overall RTTVwall = 13.79

14

Wim?

Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

26.80
97.57
34.60

5.56
5.80

170.33 m?

0.00 m?

0.00 m?

170.33 m?

158.97 m?

11.36 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD RefNo.  BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11)

F’art 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 170.33 |Componentsl Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units $1
Skylight Glazing Type -
|Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
|Components | Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 U-value of Skylight Glazing (Usi) Wim*K -
25mm Unglazed 10mm
External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
AGT Tile (Brown)
(Grey)
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2, ...
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
lintermediate component 50mm expanded polystyrene| 50mm expanded polystyrene
Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 [components / Details Code No.
lintermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1
Conductivity W/mK 2.16 2.16 Skylight Glazing Type -
Thickness m 0.15 0.15 Thickness m -
JIntermediate component Skylight Area (Asi) m? 0.00
Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -
Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material External Reflectance (ER) -
Conductivity W/mK 0.38 0.38 Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) W/m?K 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2, ...
Opaque Roof Area (Ari) m? 158.97 11.36 = 0.00
JHeat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.34 0.21
Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n 3.55 + +
= 3.55 Wim? 3.55 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No. 14 BD RefNo.  BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11)
Overall Roof Area [a] 170.33 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof
(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (Wim?)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]
Flat Roof 170.33 3.55 0.00 0.00 3.55 3.55
Overall RTTVroof = 3.55

Wim?

Wim?

OK



RTTYV Summarv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 11) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: [N Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.795 0.795 0.795
Average Window to Wall Ratio 0.59 0.33 0.19 0.73
Shading Coefficient of Glazing 0.43 0.43 0.43 0.43
Average Shading Coefficient of 0.43 0.43 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVya
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 101.7 m’ | Window to Wall Ratio 90.93 m> | Window to Wall Ratio 352 m> | Window to Wall Ratio 15.8 m> | Window to Wall Ratio
(Residential Units)
Total Window Area 59.81 m |= 0.59 29.63 m’ |= 0.33 6.80 m |= 0.19 11.42 m’ |= 0.73
Heat Opaque Wall 6.10 Wim® 5.15 W/m® 6.94 W/m® 8.72 Wim®
Conduction (g5 0.88 Wim? 035 Wi 048 Wi 0.19 Wim?
Window Glass Type [ Area= e VLT= % | Area= SC VLT= % (O Area = SC VLT = % (O Area = SC VLT = %
- m? = FR= m Reflective |2 = ER= m Reflective |2 = ER= M A1 m? = FR= m
/] Tinted |Area= 59.81|SC 043|VLT= 53 % [|/] Tinted |Area= 29.63|SC  043|VLT= 53 % |[/] Tinted [Area= 6.8|SC 043|VLT= 53 % D Tinted |Area= 11.42|SC 0.43|VLT= 53 %
w’ - ER= 17 % m’ - ER= 17 % w’ - ER= 17 % w’ - ER= 17 %
[ Clear [Area= Ne¢ VLT = % |[J Clear |Area= Ne VLT = % |[J Clear |Area= sc VLT = % |[J Clear |Area= Ne VLT = %
'’ - ER = % w’ - ER = % w’ - ER = % w’ - ER = %
Double 77 Yes ] No 77 Yes ] No 7] Yes ] No 771 Yes ] No
Glazing
External Overhang |[/] Yes [ No Overhang |[] Yes V1 No Overhang |[] Yes 1 No Overhang |[] Yes V1 No
Shading Sidefin [/ Yes ] No Sidefin [ Yes V1 No Sidefin ] Yes V] No Sidefin ] Yes V1 No
Solar Radiation through 9.58 W/m® 5.66 W/m® 7.77 W/m® 3.09 Wim®
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy, at each Facade 16.56 W/m® 11.16 W/m* 15.19 W/m® 12.00 W/m®
Overall RTTV 13.79 W/
Table 3
RTTVgoor
Roof Orientation Factor /-\;J.K
Total Roof Area (Residential QD m
Units)
Total Skylight Area /\}\ m
Heat Roof ( 355 W/m®
Conduction Skylight —x o Wi
Glass Type [] Reflective Area = m |SC= VLT = % ER = %
[] Tinted Area = m |SC= VLT = % ER= %
[] Clear Area = m |SC= VLT = % ER= %
Skylight | Double ] Yes [] No
Glazing
External ] Yes [ No
Shading
Solar Radiation through Gazing 0 W/m>
Average Absorptivity (Roof) ( Y0.8 \\
Overall RTTV oot \( 3.55 ) W/m
N\

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 12)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 360 m (1 storey)
RIF = 190 m (1 storey)
West Elevations (House 12) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (1350 x 420 x 1 = 1350 x 420 x 1 = 56.70 m?
1IF (12.70 x 360 x 1 = 1270 x 360 x 1 = 4572 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  102.42 m?

North Elevations (House 12) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (1230 + 1.50 )x 420 x 1 = 1380 x 420 x 1 = 57.96 m?
1/F ( 860+ 0.90 x 360 x 1 = 950 x 360 x 1 = 34.20 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 92.16 m?
East Elevations (House 12) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 350+ 860 x 420 x 1 = 1210 x 420 x 1 = 50.82 m?
1/F ( 580+ 0.80 )x 360 x 1 = 6.60 x 360 x 1 = 23.76 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 74.58 m?
South Elevations (House 12) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (14.00 x 420 x 1 = 1400 x 420 x 1 = 58.80 m?
1/F ( 6.50 x 360 x 1 = 6.50 x 360 x 1 = 23.40 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 82.20 m?
Total Gross Wall Areas  351.36 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 12) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (9.9 x 3.05 x 1 = 990 x 305 x 1 = 30.15 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 750+ 450 X 266 x 1 = 12.00 x 266 x 1 = 31.86 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas ~ 62.01 m?
North Elevations (House 12) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 7.70 x 3.05 x 1 = 770 x 305 x 1 = 23.45 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 280+ 540 X 266 x 1 = 820 x 266 x 1 = 21.77 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 45.22 m?
East Elevations (House 12)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 260 x 3.05 x 1 = 260 x 305 x 1 = 7.92 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
GIF (Window GL02) ( X08 x 1 = 000 x 08 x 1 = 0.00 m?
1/F (Window GL02) ( 070+ 220+ 3.10 x 264 x 1 = 290 x 264 x 1 = 7.66 m?
Gross Glazing Areas 15.57 m?
South Elevations (House 12) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 3.05 1.90 x 3.056 x 1 = 495 x 305 x 1 = 15.07 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?

Gross Glazing Areas 15.07 m?

Total Gross Glazing Areas  137.87 m?



West Elevations (House 12)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 12)

Glazing Areas at West Elevations (House 12)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 12)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 62.01 / 102.42

1.000

102.42 m?

62.01 m?

40.52 m?

9.61 m

11.88 m?

40.41 m?

40.41 m?

0.61

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 12)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12)

Sheet No. 4
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) 102.42 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.61 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 62.01 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.76 0.12 0.15
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 1.03 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 40.52 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 8.03 1.27 2.33
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 40.41 = 11.63 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.84

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 4.84

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 12)

= 484

= 17.50

+ 1.03 +
Wim?

11.63



North Elevations (House 12) Sheet no.
Gross Wall Areas = 92,16 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 12)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 12)
Glazing Areas at North Elevations (House 12) = 45.22 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 45.22 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 12) = 46.94 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 46.94 m?
Window to Wall Ratio (WWR] = 4522 / 92.16 = 0.49




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 92.16 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.49 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 45.22
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.43
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.43 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 45.22
Thickness Shading Coefficient of Glazing (SCf) 0.40
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.47
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 46.94 = 6.47 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.37

Summary of RTTV at North Elevations (House 12)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 437 + 0.43 + 6.47
= 4.37 Wim? = 1127 Wim?



East Elevations (House 12) Sheet no.
Gross Wall Areas = 74,58 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 12)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 12)
Glazing Areas at East Elevations (House 12) = 15.57 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 15.57 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 12) = 59.01 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 59.01 m?
Window to Wall Ratio (WWR] = 15.57 / 74.58 = 0.21




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 74.58 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.21 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 15.57
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.25
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.25 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 15.57
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 4.02
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 59.01 = 4.02 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 9.21

Summary of RTTV at East Elevations (House 12)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 9.21 + 0.25 + 4.02
= 9.21 Wim? = 1347  Wim?



South Elevations (House 12)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 12)

Glazing Areas at South Elevations (House 12)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Opaque Wall Areas at South Elevations (House 12)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR] = 15.07 /

S-F1 )

ECS

SW1 )

82.20

1.000

82,20 m

15.07 m?

15.07 m?

67.13 m?

67.13 m?

0.18

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 12)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 82.20 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.18 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 15.07
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.20
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.20 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 15.07
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.21
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 67.13 = 3.21 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.64

Summary of RTTV at South Elevations (House 12)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.64 + 0.20 + 321
= 8.64 Wim? = 1205 Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a] 351.36 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 102.42 4.84 1.03 11.63 17.50 5.10
North 92.16 4.37 0.43 6.47 11.27 2.96
East 74.58 9.21 0.25 4.02 1347 2.86
South 82.20 8.64 0.20 3.21 12.05 2.82
Overall RTTVwall = 13.74

14

Wim?

Wim?

OK



Roof

Gross Roof Areas

(Opaque Walls + Skylight Areas) (Aro) at

Skylight Areas at  Roof

Breakdown of Skylight Areas

Skylight Areas Unshaded

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas
1IF

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas
1IF

Roof

Upper Roof

(

Roof

$1

R1

R2

)

34.80
92.21
24.60

5.78
6.20

163.59 m?

0.00 m?

0.00 m?

163.59 m?

151.61 m?

11.98 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas

U = 1/(Ri+Xq/ke+Xo/Ky+ ... +X, /K +Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13
Building Address

BD Ref No.|BD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12)

F’art 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 163.59 |Componentsl Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units $1
Skylight Glazing Type -
|Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
|Components | Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 U-value of Skylight Glazing (Usi) Wim*K -
25mm Unglazed 10mm
|External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
AGT Tile (Brown)
(Grey)
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
lIntermediate component 50mm expanded polystyrene| 50mm expanded polystyrene
Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 [components / Details Code No.
lintermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1
Conductivity W/mK 2.16 2.16 Skylight Glazing Type -
Thickness m 0.15 0.15 Thickness m -
JIntermediate component Skylight Area (Asi) m? 0.00
Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -
Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material External Reflectance (ER) -
Conductivity W/mK 0.38 0.38 Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) W/m?K 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 151.61 11.98 = 0.00 Wim?
JHeat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.31 0.23
Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.55 + 0.00 + 0.00
= 3.55 Wim? = 3.55 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 163.59 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 163.59 3.55 0.00 0.00 3.55 3.55

Overall RTTVroof = 3.55

Wim?

Wim?

OK



RTTY Summaryv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 12) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: 71 1 Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 037 0.18 0.23
Shading Coefficient of Glazing 0.43 0.43 0.43 0.43
Average Shading Coefficient of 0.43 0.43 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVwa
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? | Window to Wall Ratio 63.1 m? | Window to Wall Ratio 46.4 m? | Window to Wall Ratio 78.1 m? |Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m? |= 0.51 23.37 m? |= 0.37 8.25 m? |= 0.18 18.12 m’ |= 0.23
Heat Opaque Wall 4.84 W/m* 437 W/m* 9.21 W/m* 8.64 W/m>
Conduction  [\yzqc 103 Wi 043 Wi 025 Wi 020 Wi
Window Glass Type L Area = sc VLT = % U Area = sc VLT = % U Area = sc VLT = % U Area = SC VLT = %
T m? = ER= % Reflective |2 = ER= % Reflective |2 = ER= % Reflective |2 = ER= %
[/] Tinted [Area= 61.73|SC  043|VLT= 53 % [[/] Tinted [Area= 2337[SC  043|VLT= 53 % [[/] Tinted [Area=  825[SC  043|VLT= 53 % m Tinted |Area= 18.12|SC  043|VLT= 53 %
m’ - ER= 17 % m’ - ER= 17 % w’ - ER= 17 % w’ - ER= 17 %
[] Clear |Area= Ne VLT = % |[] Clear [Area= Ne VLT = % |[] Clear [Area= Ne VLT = % |[] Clear [Area= Ne VLT = %
w’ - ER = % m’ - ER = % w’ - ER = % w’ - ER= %
Double 1 Yes [] No 1 Yes [] No E[l Yes [] No 1 Yes ] No
Glazing
External Overhang |[/] Yes [ No Overhang [[] Yes V] No Overhang [[] Yes 71 No Overhang |[] Yes 71 No
Shading Sidefin ~ [F] Yes ] No Sidefin [ Yes /1 No Sidefin [ Yes V1 No Sidefin ] Yes V1 No
Solar Radiation through 11.63 W/m* 6.47 W/m? 4.02 W/m> 321 W/m?®
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy at each Facade 17.50 W/m? 11.27 W/m? 13.47 W/m? 12.05 W/m?
Overall RTTV 13.74 W/m®
Table 3
RTTV goor
Roof Orientation Factor /-\Z/J.K
Total Roof Area (Residential Q}:i ‘) m?
Units)
Total Skylight Area /'Y'GY.\ m>
Heat. Roof \ N 3.55\ ) W/m?
Conduction Skylight | Wit
Glass Type [] Reflective Area= m’> [SC= VLT = % ER = %
[] Tinted Area = m’ |SC= VLT = % ER = %
[] Clear Area= m?> [SC= VLT = % ER= %
Skylight | Double ] Yes [ No
Glazing
External ] Yes [ No
Shading
Solar Radiation through Gazing /-\/Q.\ W/m?
Average Absorptivity (Roof) & 0.8 ‘\
Overall RTTV oot \ EEN / W/m?

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance



common
Cloud

common
Cloud

common
Cloud


HOUSE 17 130

8‘295éFFL§35“° -

m 8.195(SFL
— | . 8.285 8.270 4

S T 7 ISR |y S—p—
Uﬁzﬁ 4 LD R21 [R22

oo o
R gt
©
a
\,?)\_/
[
g
B¥
Eie
20
=
[
.

H—$7.1 15(FL) [em

L12

ﬁ/ KITCHEN

E—

CARPORT
WATER

NI
8]295(FFL
8l 195(SFL
POOL

8.265(WL)
8.145 FFL%

12750

8.095(SFL
LIVING DINING

8.385SFL)

U
3 10.095(FFL_$_
s T 8.295(FFL) B.085(sL)
LT BAWN ;~,~8.13~5§SFL~§ & E
Tl e aBA3S(TSL) L o L |[PLANTER)

SWIMMING
POOL

8.085(WL)
6.935(FFL
6.835(SFL

/o8
L]

W

U UPRETRENCH e S
| AT ATES -

_ﬂg LEGEND

Wall

ARy Tz ———

) SITE BOUNDARYILINE Glass

DRAWING TITLE: HOUSE 12 GROUND FLOOR PLAN

SCALE: 1:150@A4



{_

~

ALUM
FA PR .4%%%%%« . 13.695(TL) :
= : JSFLAT ROOF

H < Bl |

L12 e M BATH %
| UP 138 DN 26R— — J‘Z’w%"l —
By I ‘ [
. = C% mlS
'§ “ BATHZ BATH3 MBR
2 I L
| BR 2 BR 3

- 72 Y T3695(T0) L
<1 .495éFFLg
- 12.295(SFL
He BAL P
H 13.695(TL E
| , o M
134 1 l13.695(10) N S
] K&
iiii
fat W

N é it |13.695(TL) LEGEND

1341 5(FFL.
| s o Wall
RO
13.695(TL) h Glass

ye— . —— 1

DRAWING TITLE: HOUSE 12 FIRST FLOOR PLAN

SCALE: 1:150@A4




FLAT ROOF

18.185(FFL
18.085€SFL3

4

18.285(TL, 18.285(TL
g8 g8s(1)

18.285(1L)

S
g

HOUSE 17

16.010(SF

2)  roor

AGT

DRAWING TITLE: HOUSE 12 ROOF FLOOT? PLAN

SCALE: 1:150@A4



100mm WIDE BALUSTRADE CURTAIN WALL —
W/ MAX. 100mm WIDE  COVER FOR UTILITY
OPEN GAP PLATFORM CURTAIN WALL ARCH. FINS ARCH. FINS —

~
%)
)
)

1

3600
|

—=—
=F

5700

4200

G/F | | .

0.000
& CARPORT

/IN\EAST ELEVATION 1:75

\\j HOUSE 12

CSK-12E1



100mm WIDE BALUSTRADE
W/ MAX. 100mm WIDE

COVER FOR BALCONY OPEN GAP —
4 ‘ I
T} —
o
R/F
7%00 ] \ [ [ ] [ |
1200mmH ‘ ‘ ‘ ‘ Q
GLASS BALUSTRADE
FROM FFL —mM I
o ARCHI. FINS
=
bl =
1/F
4200
b I
| | L | || 1] T 1] .
S
o/F | | | | | | L
I [T ] I —

7N\SOUTH ELEVATION 1:75

t/ HOUSE 12

CSK-12E2



3600

1150H GLASS

FROM F.F.L

COVER FOR

ARCH. FINS g
BALUSTRADE W/ METAL FIN

[ CONY

— GLASS BALUSTRADE
FROM F.F.L

5700

1/F
4.200

4200

G/F
0.000

/ON\WEST ELEVATION 1:75

\j HOUSE 12

CSK-12E3



CURTAIN WALL ARCH. FINS CURTAIN WALL

COVER FOR BALCONY

PARAPET WALL OF ADJACENT HOUSE

3600

1/F
4.200

5700

4200

G/F ‘ ‘

0.000
Vany

/BNNORTH ELEVATION 1:75

\\y HOUSE 12

CSK-12E4



3600

1/F
4.200

4200

G/F
0.000

1200mmH

GLASS BALUSTRADE

FROM F.F.L—

CURTAIN
WALL

/2 N\PART ELEVATION OF BR1 1:75

5700

\\j HOUSE 12

CSK-12E5



RTTV Calculation (House 15)
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Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 360 m (1 storey)
RIF = 190 m (1 storey)
West Elevations (House 15) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (2350 x 420 x 1 = 2350 x 420 x 1 = 98.70 m?
1IF (12.70 x 360 x 1 = 1270 x 360 x 1 = 4572 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  144.42 m?

North Elevations (House 15) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (13.00 1.50 x 420 x 1 = 1450 x 420 x 1 = 60.90 m?
1/F ( 860+ 0.90 x 360 x 1 = 950 x 360 x 1 = 34.20 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 95.10 m?
East Elevations (House 15) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (270 8.70 x 420 x 1 = 1140 x 420 x 1 = 47.88 m?
1/F ( 580+ 0.80 )x 360 x 1 = 6.60 x 360 x 1 = 23.76 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 71.64 m?
South Elevations (House 15) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (13.00 x 420 x 1 = 13.00 x 420 x 1 = 54.60 m?
1/F ( 6.50 x 360 x 1 = 6.50 x 360 x 1 = 23.40 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 78.00 m?
Total Gross Wall Areas  389.16 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 15) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (9.9 x 3.05 x 1 = 990 x 305 x 1 = 30.15 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 750+ 450 X 266 x 1 = 12.00 x 266 x 1 = 31.86 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 62.01 m?
North Elevations (House 15) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 7.80 x 3.05 x 1 = 780 x 305 x 1 = 23.75 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 280+ 540 X 266 x 1 = 820 x 266 x 1 = 21.77 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 45.52 m?
East Elevations (House 15)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (270 x 3.05 x 1 = 270 x 305 x 1 = 8.22 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
GIF (Window GL02) ( X08 x 1 = 000 x 08 x 1 = 0.00 m?
1/F (Window GL02) ( 070+ 220+ 3.10 x 264 x 1 = 290 x 264 x 1 = 7.66 m?
Gross Glazing Areas 15.88 m?
South Elevations (House 15) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 050+ 330 x 3.056 x 1 = 3.80 x 305 x 1 = 11.57 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?

Gross Glazing Areas 11.57 m?

Total Gross Glazing Areas  134.98 m?



West Elevations (House 15)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 15)

Glazing Areas at West Elevations (House 15)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 15)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 62.01 / 144 .42

1.000

144.42 m?

62.01 m?

40.52 m?

9.61 m

11.88 m?

82.41 m?

82.41 m?

0.43

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 15)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4
Building Address

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15)

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) = 144 .42 Components / Details Code No.
Window to Wall Ratio (WVWR) 043 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 62.01 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.54 0.08 0.10
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.73 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 40.52 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.70 0.90 1.65
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 82.41 = 8.25 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 7.01

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 7.01

wherei=1,2,...,n
Wim?

Summary of RTTV at West Elevations (House 15)

= 7.01

= 15.98

+ 0.73 +
Wim?

8.25



North Elevations (House 15) Sheet no.

Gross Wall Areas = 9510 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 15)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 15)
Glazing Areas at North Elevations (House 15) = 45.52 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 45.52 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 15) = 49.58 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 49.58 m?

Window to Wall Ratio (WWR] = 45.52 / 95.10 = 0.48




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No.
Building Address

6

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 95.10 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.48 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 45.52
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.42
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.42 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 45.52
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.79
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 49.58 = 6.79 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.47

Summary of RTTV at North Elevations (House 15)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 447 + 0.42 + 6.79
= 4.47 Wim? = 1168  Wim?



East Elevations (House 15) Sheet no.

Gross Wall Areas = 71.64 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 15)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 15)
Glazing Areas at East Elevations (House 15) = 15.88 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 15.88 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 15) = 55.76 m* lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 55.76 m?

Window to Wall Ratio (WWR] = 15.88 / 71.64 = 0.22




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 71.64 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.22 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 15.88
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.26
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.26 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 15.88
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 4.27
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 55.76 = 4.27 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 9.06

Summary of RTTV at East Elevations (House 15)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 9.06 + 0.26 + 427
= 9.06 Wim? = 1359  Wim?



South Elevations (House 15)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 15)

Glazing Areas at South Elevations (House 15)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Opaque Wall Areas at South Elevations (House 15)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR] = 11.57 /

S-F1 )

ECS

SW1 )

78.00

1.000

78.00 m?

11.57 m?

11.57 m?

66.43 m?

66.43 m?

0.15

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 15)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15)

BD Ref No. BD 2/9179/15

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing South Gross Wall Area (Ao) = 78.00 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.15 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 11.57
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.16
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.16 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 11.57

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.60
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 66.43 = 2.60 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 9.01

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n

= 9.01 Wim?

Summary of RTTV at South Elevations (House 15)

9.01
11.77

+ 0.16 +
Wim?

2.60



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15)

BD Ref No. BD 2/9179/15

Overall Gross Wall Area [a] 389.16 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 144.42 7.01 0.73 8.25 15.98 5.93
North 95.10 447 0.42 6.79 11.68 2.85
East 71.64 9.06 0.26 4.27 13.59 2.50
South 78.00 9.01 0.16 2.60 11.77 2.36
Overall RTTVwall = 13.65

14

Wim?

Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

30.74
92.74
34.80

6.02

m?

m?

164.30 m?

0.00 m?

0.00 m?

164.30 m?

158.28 m?

6.02 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13
Building Address

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15)

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 164.30 Components / Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 Description Units $1
Skylight Glazing Type

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -

Components / Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 JU-value of Skylight Glazing (Usi) WimK

25mm Unglazed 10mm
External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
(Grey) AGT Tile (Brown)

Conductivity W/mK 1.10 1.10

Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n

Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
|intermediate component 50mm cement/ sand screed | 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72

Thickness m 0.050 0.050
lIntermediate component 50mm expanded polystyrene | 50mm expanded polystyrene

Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 |components / Details Code No.
lintermediate component 150mm concrete slab | 150mm concrete slab |Description Units S1

Conductivity W/mK 2.16 2.16 Skylight Glazing Type

Thickness m 0.15 0.15 Thickness m -
|intermediate component Skylight Area (Asi) m? 0.00

Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr]

Thickness m Visible Light Transmittance (VLT)
linternal Finish Material JExternal Reflectance (ER) -

Conductivity W/mK 0.38 0.38 |So|ar Radiation = 41.10 (Asi/Aro) (SCri) Gs| 0.00

Thickness m 0.01 0.01

U-value of the Roof (Uri) W/m?K 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n

Opagque Roof Area (Ari) m? 158.28 6.02 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.44 0.12

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.56 + 0.00 + 0.00
= 3.56 Wim? = 3.56 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15)

BD Ref No. BD 2/9179/15

Overall Roof Area [a] 164.30 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 164.30 3.56 0.00 0.00 3.56 3.56

Overall RTTVroof = 3.56

Wim?

Wim?

OK



RTTYV Summarv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 15) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: [/ 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
1 2. Architect
] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.795 0.795 0.795
Average Window to Wall Ratio 0.51 0.37 0.18 0.23
Shading Coefficient of Glazing 043 043 0.43 0.43
Average Shading Coefficient of 0.43 0.43 043 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVya
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m? | Window to Wall Ratio 63.1 m? | Window to Wall Ratio 46.4 m? | Window to Wall Ratio 78.1 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m’ |= 0.51 23.37 m? |= 0.37 8.25 m? |= 0.18 18.12 m? |= 023
Heat Opaque Wall 7.01 W/m? 447 W/m? 9.06 W/m? 9.01 W/m?
Conduction  [Re= 0.73 Wi 0.42 W/m? 0.26 W/m* 0.16 W/m®
Window Glass Type ] Area = SC VLT = % [ Area = SC VLT = % [ Area = SC VLT = % [ Area= SC VLT = %
- m? = ER= % Reflective |2 = ER= % Reflective |2 = ER= % 3! m? = ER= m
[/] Tinted |Area= 61.73|SC ~ 043|VLT= 53 % [/] Tinted |Area= 2337SC  043[VLT= 53 % |[/] Tinted |Area=  8.25|SC VLT= 53 % m Tinted |Area= 18.12[SC  043|VLT= 53 %
m’ - ER= 17 % m? - ER= 17 % w? - ER= 17 % w - ER= 17 %
[] Clear [Arca= sC VLT = % |[] Clear |[Area= Ne VLT = % | Clear |Area= Ne VLT = % | Clear |Area= N VLT = %
m’ - ER = % L - ER = % L - ER = % m’ - ER = %
Double 71 Yes [ No V] Yes ] No V] Yes ] No V] Yes ] No
Glazing
External Overhang |[/] Yes ] No Overhang |[] Yes V1 No Overhang ] Yes V1 No Overhang |[] Yes V1 No
Shading Sidefin W] Yes ] No Sidefin ] Yes 71 No Sidefin ] Yes V1 No Sidefin ] Yes V1 No
Solar Radiation through 8.25 W/m> 6.79 W/m> 427 W/m> 2.60 W/m®
Gazing
‘Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy at each Facade 15.98 W/m? 11.68 W/m? 13.59 W/m? 11.77 W/m?>
Overall RTTVyy 13.65 W/m?
Table 3
RTT Voot
Roof Orientation Factor /\M
Tol.al Roof Area (Residential &\1234.30 ") m?
Units) A
Total Skylight Area /-<-Q(\ m’
Heat ) Roof ( 3.56 ) W/m’
Conduction Skylight " Wi
Glass Type ] Reflective Area = m> |SC= VLT = % ER = %
] Tinted Arca= m? |sC= VLT = % ER = %
[ ] Clear Area= m> |SC= VLT = % ER= %
Skylight  [Double ] Yes [ No
Glazing
External ] Yes [J No
Shading
Solar Radiation through Gazing W/m®
Average Absorptivity (Roof) ( 0.8 \
Overall RTTVzoor \{ 3.56, ﬁ_/ W/m’

—

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 16)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 360 m (1 storey)
RIF = 225 m (1 storey)
West Elevations (House 16) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (1050 + 1.65 x 420 x 1 = 1215 x 420 x 1 = 51.03 m?
1/F (12.70 x 360 x 1 = 1270 x 360 x 1 = 4572 m?
RIF ( x 225 x 1 = 0.00 x 225 x 1 = 0.00 m?
Gross Wall Areas 96.75 m?

North Elevations (House 16) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (13.00 + 1.50 x 420 x 1 = 1450 x 420 x 1 = 60.90 m?
1/F ( 860+ 0.90 x 360 x 1 = 950 x 360 x 1 = 34.20 m?
RIF ( X225 x 1 = 0.00 x 225 x 1 = 0.00 m?
Gross Wall Areas 95.10 m?
East Elevations (House 16) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (9.00+ 290 x 420 x 1 = 1190 x 420 x 1 = 49.98 m?
1/F ( 580+ 0.80 )x 360 x 1 = 6.60 x 360 x 1 = 23.76 m?
RIF ( x 225 x 1 = 0.00 x 225 x 1 = 0.00 m?
Gross Wall Areas 73.74 m?
South Elevations (House 16) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (11,50 x 420 x 1 = 1150 x 420 x 1 = 48.30 m?
1/F ( 6.50 x 360 x 1 = 6.50 x 360 x 1 = 23.40 m?
RIF ( x 225 x 1 = 0.00 x 225 x 1 = 0.00 m?
Gross Wall Areas 71.70 m?
Total Gross Wall Areas  337.29 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 16) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 8.50 x 3.05 x 1 = 850 x 305 x 1 = 25.88 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 750+ 450 X 266 x 1 = 12.00 x 266 x 1 = 31.86 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 57.74 m?
North Elevations (House 16) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 7.70 x 3.05 x 1 = 770 x 305 x 1 = 23.45 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 280+ 540 X 266 x 1 = 820 x 266 x 1 = 21.77 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 45.22 m?
East Elevations (House 16)  Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 280 x 3.05 x 1 = 280 x 305 x 1 = 8.53 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
GIF (Window GL02) ( X08 x 1 = 000 x 08 x 1 = 0.00 m?
1/F (Window GL02) ( 070+ 220+ 3.10 x 264 x 1 = 290 x 264 x 1 = 7.66 m?
Gross Glazing Areas 16.18 m?
South Elevations (House 16) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 050+ 260 x 3.056 x 1 = 310 x 305 x 1 = 9.44 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( X 266 x 1 = 0.00 x 266 x 1 = 0.00 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 9.44 m?

Total Gross Glazing Areas  128.58 m?



West Elevations (House 16)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 16)

Glazing Areas at West Elevations (House 16)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 315 x  3.05 = 9.61 m?
OPF 190 / 305 = 062 ECS = 0.666
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 450 x 264 = 11.88 m?
SPF 160 / 428 = 037 ECS = 0.989
Opaque Wall Areas at West Elevations (House 16)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-W1 )
Window to Wall Ratio (WWR] = 57.74 / 96.75

1.000

96.75 m*

57.74 m?

36.26 m*

9.61 m

11.88 m?

39.01 m?

39.01 m?

0.60

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 16)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16)

Sheet No. 4
Building Address

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing West Gross Wall Area (Ao) 96.75 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.60 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 57.74 9.61 11.88
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.75 0.13 0.15
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 1.03 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 36.26 9.61 11.88
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.67 0.99
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 7.61 1.34 247
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 39.01 = 1142  Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.95

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw
= 4.95

Wim?

wherei=1,2,...,n

Summary of RTTV at West Elevations (House 16)

= 4.95

= 17.40

+ 1.03 +
Wim?

11.42



North Elevations (House 16) Sheet no.

Gross Wall Areas = 9510 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 16)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 16)
Glazing Areas at North Elevations (House 16) = 45.22 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 45.22 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 16) = 49.88 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 49.88 m?

Window to Wall Ratio (WWR] = 45.22 / 95.10 = 0.48




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 95.10 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.48 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 45.22
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.42
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.42 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 45.22
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.74
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 49.88 = 6.74 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.50

Summary of RTTV at North Elevations (House 16)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 450 + 0.42 + 6.74
= 4.50 Wim? = 1166  Wim?



East Elevations (House 16) Sheet no.
Gross Wall Areas = 73.74 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 16)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 16)
Glazing Areas at East Elevations (House 16) = 16.18 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 16.18 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 16) = 57.56 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 57.56 m?
Window to Wall Ratio (WWR] = 16.18 / 73.74 = 0.22




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 73.74 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.22 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 16.18
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.26
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.26 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 16.18
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 4.22
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 57.56 = 4.22 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 9.08

Summary of RTTV at East Elevations (House 16)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 9.08 + 0.26 + 422
= 9.08 Wim? = 1357 Wim?



South Elevations (House 16)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 16)

Glazing Areas at South Elevations (House 16)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Opaque Wall Areas at South Elevations (House 16)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR] = 9.44 /

S-F1 )

ECS

SW1 )

71.70

1.000

71.70 m?

9.44 m?

9.44 m

62.26 m*

62.26 m?

0.13

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 16)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref N°'|BD 2/9179/15

Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 71.70 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.13 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 9.44
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.14
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.14 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 9.44

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.30
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 62.26 = 2.30 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 9.19

Summary of RTTV at South Elevations (House 16)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 9.19 + 0.14 + 2.30
= 9.19 Wim? = 1164  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16)

BD Ref NO.lBD 2/9179/15

Overall Gross Wall Area [a] 337.29 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 96.75 4.95 1.03 1142 17.40 4.99
North 95.10 4.50 0.42 6.74 11.66 3.29
East 73.74 9.08 0.26 4.22 13.57 2.97
South 71.70 9.19 0.14 2.30 11.64 247
Overall RTTVwall = 13.72 Wim?
< 14 Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

34.63
87.07
34.80

6.12

m?

m?

162.62 m?

0.00 m?

0.00 m?

162.62 m?

156.50 m?

6.12 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
o1 R .
Uw1 1858 0.54 W/mK
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13
Building Address

BD Ref NO.lBD 2/9179/15

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16)

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 162.62 Components / Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 IDescription Units $1
Skylight Glazing Type

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m

Components / Details Code No. Skylight Area (Asi) m? 0.00

Description Units R1 R2 JU-value of Skylight Glazing (Usi) WimK

External Finish Material 25mm Unglazed 10mm |Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00

Conductivity W/mK 1.10 1.10

Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
lintermediate component 50mm cement/ sand screed | 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72

Thickness m 0.050 0.050
|Intermediate component 50mm expanded polystyrene| 50mm expanded polystyrene

Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 |components / Details Code No.
JIntermediate component 150mm concrete slab| 150mm concrete slab |Description Units $1

Conductivity W/mK 2.16 2.16 Skylight Glazing Type -

Thickness m 0.15 0.15 Thickness m -
Jintermediate component Skylight Area (Asi) m? 0.00

Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -

Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material JExternal Reflectance (ER) -

Conductivity W/mK 0.38 0.38 |Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00

Thickness m 0.01 0.01

U-value of the Roof (Uri) W/mK 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 156.50 6.12 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.44 0.12

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.56 + 0.00 + 0.00
= 3.56 Wim? = 3.56 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16)

BD Ref No_lBD 2/9179/15

Overall Roof Area [a] 162.62 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 162.62 3.56 0.00 0.00 3.56 3.56

Overall RTTVroof = 3.56

Wim?

Wim?

OK



RTTYV Summarv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 16) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: |Z| 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.51 0.37 0.18 0.23
Shading Coefficient of Glazing 0.43 0.43 0.43 0.43
Average Shading Coefficient of 0.43 0.43 0.43 0.43
Facade
Visable Light Transmittance 53 % 53 % 53 % 53 % % % % %
External Reflectance 17 % 17 % 17 % 17 % % % % %
Table 2
RTTVya
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 120.0 m® | Window to Wall Ratio 63.1 m?> | Window to Wall Ratio 46.4 m> | Window to Wall Ratio 78.1 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 61.73 m |= 0.51 23.37 m? |= 037 8.25 m|= 0.18 18.12 m? |= 0.23
Heat Opaque Wall 4.95 W/m® 4.50 W/m® 9.08 W/m® 9.19 W/m®
Conduction  Ryeqos 103 Wi 042 Wi 0.26 Wi 014 Wi
Window Glass Type ] Area = sC VLT = % |0 Area= sSC VLT = % (O Area = sC VLT= % |0 Area= sSC VLT = %
R el = TR= m Reflective |2 = FR= 7 Reflective [, = FR= m Reflective |2 = FR= 7
JZ‘ Tinted |Area= 61.73|SC 043[VLT= 53 % [[/] Tinted |Area= 23.37|SC 0.43[VLT= 53 % |[/] Tinted |Area= 825|SC  043|VLT= 53 % D Tinted |Area= 18.12|SC 043|VLT= 53 %
w’ - ER= 17 % m’ - ER= 17 % w’ - ER= 17 % m’ - ER= 17 %
[] Clear |Area= Ne VLT = % | Clear [Area= Ne VLT = % |[] Clear [Area= Ne VLT = % | Clear [Area= Ne VLT = %
w’ - ER= % w’ - ER = % w’ - ER= % w’ - ER = %
Double 71 Yes [J No 71 Yes [J No E[| Yes [J No V1 Yes [J No
Glazing
External Overhang |[/] Yes [J No Overhang |[C] Yes 71 No Overhang |[] Yes V1 No Overhang |[] Yes 71 No
Shading Sidefin /] Yes [ No Sidefin ] Yes 1 No Sidefin ] Yes 1 No Sidefin [ Yes V1 No
Solar Radiation through 11.42 W/m® 6.74 W/m® 422 W/m® 2.30 W/m®
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy, at each Facade 17.40 W/m' 11.66 W/m® 13.57 W/m* 11.64 W/m®
Overall RTTV 13.72 W/m?
Table 3
RTTVroor
Roof Orientation Factor %
Total Roof Area (Residential w m*
Units)
Total Skylight Area N\ m’
Heat Roof k 3.56 \ W/m?
Cond Skylight A Wi’
Glass Type ] Reflective Area = m’> |SC= VLT = % ER= %
[] Tinted Area = m’ [SC= VLT = % ER = %
] Clear Area = m> |sC= VLT = % ER = %
Skylight | Double ] Yes ] No
Glazing
External ] Yes [J No
Shading
Solar Radiation through Gazing /\/D\ W/m®
Average Absorptivity (Roof) ( 0.8 ‘\
Overall RTTVgoor Y 3.56 J W/’

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 17)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :

GIF = 420 m (1 storey)
1/F = 360 m (1 storey)
RIF = 190 m (1 storey)

West Elevations (House 17) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF ( 8.40 x 420 x 1 = 840 x 420 x 1 = 35.28 m?

1/F (250 + 370 x 360 x 1 = 6.20 x 360 x 1 = 22.32 m?

RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?

Gross Wall Areas 57.60 m?

North Elevations (House 17) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (480 x 420 x 1 = 480 x 420 x 1 = 20.16 m?
1/F (350+ 1.00 x 3.60 x 1 = 450 x 360 x 1 = 16.20 m?
RIF ( x 190 x 1 = 000 x 190 x 1 = 0.00 m?

Gross Wall Areas 36.36 m?

East Elevations (House 17) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (1.10+ 1.90 x 420 x 1 = 300 x 420 x 1 = 12.60 m?
1IF (250 + 215 x 360 x 1 = 465 x 360 x 1 = 16.74 m?
RIF ( x 190 x 1 = 000 x 190 x 1 = 0.00 m?

Gross Wall Areas 29.34 m?

South Elevations (House 17) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

GIF (625+ 200 x 420 x 1 = 8256 x 420 x 1 = 34.65 m?
1/F (1.80+ 4.00 x 3.60 x 1 = 580 x 360 x 1 = 20.88 m?
RIF ( x 190 x 1 = 000 x 19 x 1 = 0.00 m?

Gross Wall Areas 55.53 m?

Total Gross Wall Areas  178.83 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A = 3.05 m (1 storey)
1/F (Window GLO02) - B = 264 m (1 storey)
West Elevations (House 17) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 8.00 x 3.05 x 1 = 8.00 x 305 x 1 = 24.36 m?
1/F (Window GL02) - B (245+ 215 x 264 x 1 = 460 x 264 x 1 = 1212 m?
Gross Glazing Areas 36.48 m?
North Elevations (House 17) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
Gross Glazing Areas 0.00 m?
East Elevations (House 17) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (1.80 x 3.05 x 1 = 180 x 305 x 1 = 548 m?
1/F (Window GL02) - B (250 + 210 x 264 x 1 = 460 x 264 x 1 = 1212 m?
Gross Glazing Areas 17.60 m?
South Elevations (House 17) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
Gross Glazing Areas 0.00 m?
Total Gross Glazing Areas 54.08 m?



West Elevations (House 17)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 17)

Glazing Areas at West Elevations (House 17)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 320 x 305 = 9.76 m?
OPF 150 / 305 = 049 ECS = 0.714
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 275 x 264 = 7.26 m?
SPF 213 | 228 = 094 ECS = 0.971
Opaque Wall Areas at West Elevations (House 17)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-w1)
Window to Wall Ratio (WWF = 36.48 / 57.60

57.60 m?

36.48 m?

19.46 m*

9.76 m*

7.26 m?

2112 m?

2112 m?

0.63

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 17)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

‘U’ value of Opaque Wall Areas
U = 1/(Ri+X4/Ky+Xo/ko+ ... +x,/k,+*Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_II Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Internal surface film resistance Ri = 0.12
Total| 0.293
Uwl = 1 = 3.42 Wim?K
0.293



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17)
[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing West Gross Wall Area (Ao) = 57.60 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.63 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 19.46 9.76 7.26
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.43 0.21 0.16
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.890 = 0.80 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 19.46 9.76 7.26
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.71 0.97
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 6.86 2.46 248
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 21.12 = 11.80 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.50

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n
= 4.50 Wim?

Summary of RTTV at West Elevations (House 17)
= 450 + 0.80
= 1710 Wim?

11.80



North Elevations (House 17) Sheet no.
Gross Wall Areas = 36.36 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 17)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 17)
Glazing Areas at North Elevations (House 17) = 0.00 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 0.00 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 17) = 36.36 m? linternal surface film resistance Ri = 0.12
Total 0.293
Uwi = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 36.36 m?
Window to Wall Ratio (WWR) = 0.00 / 36.36 = 0.00




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 36.36 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.00 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 0.00
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.00 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 0.00

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 36.36 = 0.00 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.58

Summary of RTTV at North Elevations (House 17)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.58 + 0.00 + 0.00
= 8.58 Wim? = 8.58 Wim?



East Elevations (House 17) Sheet no.

Gross Wall Areas = 29.34 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 17)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 17)
Glazing Areas at East Elevations (House 17) = 17.60 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( EF1 ) = 17.60 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
‘U’ value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ko+ ... +X,/k,*Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_II Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 11 = 0.009
Opaque Wall Areas at East Elevations (House 17) = 11.74 m? Internal surface film resistance Ri = 0.12
Total| 0.293
Uwl = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 11.74 m?

Window to Wall Ratio (WWF = 17.60 / 29.34 = 0.60




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 29.34 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.60 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 17.60
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.72
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.72 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 17.60
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 11.55
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 11.74 = 11.55 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.66

Summary of RTTV at East Elevations (House 17)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 4.66 + 0.72 + 11.55
= 4.66 Wim? = 1692  Wim?



South Elevations (House 17)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 17)

Glazing Areas at South Elevations (House 17)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Opaque Wall Areas at South Elevations (House 17)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR) = 0.00 /

S-F1 )

ECS

SW1 )

55.53

1.000

55.53 m

0.00 m?

0.00 m?

55.53 m?

55.53 m?

0.00

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 17)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/k +Xo/Ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 55.53 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.00 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 0.00
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.65

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.00 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 0.00

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 55.53 = 0.00 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 10.58

Summary of RTTV at South Elevations (House 17)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 10.58 + 0.00 + 0.00
= 10.58 Wim? = 10.58  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17)

BD Ref No. BD 2/9179/15

Overall Gross Wall Area [a] 178.83 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 57.60 4.50 0.80 11.80 17.10 5.51
North 36.36 8.58 0.00 0.00 8.58 1.74
East 29.34 4.66 0.72 11.55 16.92 2.78
South 55.53 10.58 0.00 0.00 10.58 3.29
Overall RTTVwall = 13.31

14

Wim?

Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

mZ
47.87 m?
29.90 m?

m?2
6.60 m?
m2

84.37 m?

0.00 m?

0.00 m?

84.37 m?

77.77 m?

6.60 m?

Sheet no. 12
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
1
1= —— = .54 Wim?K
Uw 1858 0.5 Im
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = L = 0.54 W/mK
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17)

F’art 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 84.37 |Components | Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units S1
Skylight Glazing Type -
|Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -
|Components | Details Code No. Skylight Area (Asi) m? 0.00
|Description Units R1 R2 U-value of Skylight Glazing (Usi) Wim*K -
25mm Unglazed 10mm
|External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
(Grey) AGT Tile (Brown)
Conductivity W/mK 1.10 1.10
Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n
Average Absorptivity (a) 0.9 0.8 = 0.00 Wim?
lintermediate component 50mm cement/ sand screed| 50mm cement/ sand screed
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
lIintermediate Component 50mm expanded polystyrene] 50mm expanded polystyrene
Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 0.05 |components / Details Code No.
Jintermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1
Conductivity W/mK 2.16 2.16 Skylight Glazing Type -
Thickness m 0.15 0.15 Thickness m -
Jintermediate component Skylight Area (Asi) m? 0.00
Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr) -
Thickness m Visible Light Transmittance (VLT) -
linternal Finish Material External Reflectance (ER) -
Conductivity W/mK 0.38 0.38 Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01 0.01
U-value of the Roof (Uri) W/mK 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n
Opaque Roof Area (Ari) m? 77.77 6.60 = 0.00 Wim?
JHeat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.30 0.25

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 354 + 0.00 + 0.00
= 3.54 Wim? = 3.54 W/m?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17)

BD Ref No. BD 2/9179/15

Overall Roof Area [a] 84.37 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 84.37 3.54 0.00 0.00 3.54 3.54

Overall RTTVroof = 3.54

Wim?

Wim?

OK



RTTYV Summarv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 17) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: [/l 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.795 0.795 0.795
Average Window to Wall Ratio 0.71 0 0.15 0
Shading Coefficient of Glazing 043 043
Average Shading Coefficient of 043 043
Facade
Visable Light Transmittance 53 % % 53 %o % % %D % %
External Reflectance 17 % % 17 % % %o % % %
Table 2
RTT Vo
Facade Orientation Facing ‘West North East South
‘Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Arca 67.0 m? |Window to Wall Ratio 492 m? |Window to Wall Ratio 42.6 m? |Window to Wall Ratio 332 m? |Window to Wall Ratio
(Residential Units)
Total Window Area 47.61 m’ |= 0.71 0.00 m? |= 0.00 6.59 m? |= 0.03 0.00 m? |= 0.00
Heat Opaque Wall 4.50 Wim? 8.58 Wm? 4.66 W/m? 10.58 Wim?
Conduction [yt gow 0.80 Wi 0.00 Wim® 0.72 Wi 0.00 Wi
Window Glass Type ] Area= sC VLT = % [ Area = sC VLT = % [ Area= SC VLT = % | Area = sC VLT = %
- m? = ER= % Reflective |2 = R o % Reflective |2 = TR = % Reflective |2 = TR %
E‘ Tinted [Area= 47.61|SC 043|VLT= 53 % |[] Tinted [Area= sC VLT = % m Tinted [Area= 6.59|SC  043[VLT= 53 % ] Tinted |Area= SC VLT = %
’ = ER= 17 % m™ = ER = % w’ = ER= 17 % m? = ER = %
[] Clear |Area= sSc VLT = % |[] Clear [Area= SC VLT = % |[] Clear [Area= SC VLT = % |[] Clear [Area= N VLT = %
o’ = ER= % Ly = ER = % w’ = ER = % m? = ER = %
Double /] Yes [] No [/] Yes [] No /] Yes ] No [/] Yes [] No
Glazing
External Overhang [[/] Yes J No Overhang |[] Yes [ No Overhang | Yes /] No Overhang |[] Yes [ No
Shading Sidefin |4 Yes O] No Sidefin | ] Yes ] No Sidefin L] Yes 7 No Sidefin | ] Yes ] No
Solar Radiation through 11.80 W/m? 0.00 W/m> 11.55 W/m?> 0.00 W/m?
Gazing
Average Absorptivity 0.795 0.8 0.8 0.8
RTTVyyy, at each Facade 17.10 Wim? 8.58 W/m?® 16.92 W/m? 10.58 Wim?
Overall RTT Vi, 1331 Wim?
Table 3
RTT Vgt
Roof Orientation Factor 2.1
Total Roof Area (Residential w m?
Units)
Total Skylight Area /\(—6\(\ m?
Heat Roof k . 3.54 ) W/m?
Conduction Skolight VW W
Glass Type [] Reflective Area = m? |SC= VLT = % ER = %
[ Tinted Arca = 2 |sC= VLT = % |ER= %
[] Clear Area = m? [sC= VLT = % ER = %
Skylight | Double ] Yes [] No
Glazing
External ] Yes [ No
Shading
Solar Radiation through Gazing /\A W/m?
Average Absorptivity (Roof) ‘ 0.8 \
Overall RTTVro0r \( 354 ) Wim’
N

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 18)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 3.60 m (1 storey)
RIF = 190 m (1 storey)
West Elevations (House 18)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 8.00 x 420 x 1 = 8.00 x 420 x 1 = 33.60 m?
1IF (6.35+ 250 x 360 x 1 = 8.85 x 360 x 1 = 31.86 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 65.46 m?
North Elevations (House 18) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (210 + 6.20 x 420 x 1 = 8.30 x 420 x 1 = 34.86 m?
1/F (190 + 4.00 x 360 x 1 = 590 x 360 x 1 = 21.24 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 56.10 m?
East Elevations (House 18)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (220 + 1.70 x 420 x 1 = 390 x 420 x 1 = 16.38 m?
1IF (215+ 250 x 360 x 1 = 465 x 360 x 1 = 16.74 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 3312 m?
South Elevations (House 18) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (470 )x 420 x 1 = 470 x 420 x 1 = 19.74 m?
1/F (345 )x 360 x 1 = 345 x 360 x 1 = 1242 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 32.16 m?
Total Gross Wall Areas  186.84 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :
G/F (Window GL02) - A = 3.05 m (1 storey)
1/F (Window GLO02) - B = 264 m (1 storey)
West Elevations (House 18) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 8.00 x 3.05 x 1 = 8.00 x 305 x 1 = 24.36 m?
1/F (Window GL02) - B (3.70 + 250 x 264 x 1 = 6.20 x 264 x 1 = 16.34 m?
Gross Glazing Areas  40.70 m?
North Elevations (House 18) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A (3.75 x 3.05 x 1 = 375 x 305 x 1 = 11.42 m?
Gross Glazing Areas 11.42 m?
East Elevations (House 18) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( x 3.05 x 1 = 0.00 x 305 x 1 = 0.00 m?
1/F (Window GL02) - B (215 x 264 x 1 = 215 x 264 x 1 = 5.67 m?
Gross Glazing Areas 5.67 m?
South Elevations (House 18) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
Gross Glazing Areas 0.00 m?
Total Gross Glazing Areas 57.78 m?



West Elevations (House 18)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 18)

Glazing Areas at West Elevations (House 18)

Breakdown of Glazing Areas

Glazing Areas Unshaded ( W-F1 )
ECS =
Glazing Areas Shaded by Cover of Balcony ( W-F2 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
GIF 320 x 305 = 9.76 m?
OPF 150 / 305 = 049 ECS = 0.714
Glazing Areas Shaded by Built-Fin (Projection on Right) ( W-F3 )
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
1/F 275 x 264 = 7.26 m?
SPF 213 | 228 = 094 ECS = 0.971
Opaque Wall Areas at West Elevations (House 18)
Breakdown of Opaque Wall Areas
RC Wall Areas ( W-w1)
Window to Wall Ratio (WWF = 40.70 / 65.46

65.46 m*

40.70 m?

23.68 m?

9.76 m*

7.26 m?

24.76 m?

24.76 m?

0.62

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 18)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

‘U’ value of Opaque Wall Areas
U = 1/(Ri+X4/Ky+Xo/ko+ ... +x,/k,+*Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_II Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Internal surface film resistance Ri = 0.12
Total| 0.293
Uwl = 1 = 3.42 Wim?K
0.293



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No.
Building Address

4

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing West Gross Wall Area (Ao) = 65.46 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.62 Wall Orientation Factor (Gw) = 1.131 IDescription W-F1 W-F2 W-F3
Glazing Type Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 23.68 9.76 7.26
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.46 0.19 0.14
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.890 0.78 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description W-F1 W-F2 W-F3
Thickness m 0.20 Glazing Type Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 23.68 9.76 7.26
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.71 0.97
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 7.34 2.16 2.19
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 24.76 = 11.69 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.64

Summary of RTTV at West Elevations (House 18)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 464 + 0.78 + 11.69
= 4.64 Wim? = 1712 Wim?



North Elevations (House 18) Sheet no.
Gross Wall Areas = 56.10 m? Wall Orientation Factor Gw = 079 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 18)
Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 18)
Glazing Areas at North Elevations (House 18) = 11.42 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( N-F1 ) = 11.42 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at North Elevations (House 18) = 44.68 m? lInternal surface film resistance Ri = 0.12
Total 0.293
Uw = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( N-W1 ) = 44.68 m?
Window to Wall Ratio (WWR) = 11.42 / 56.10 = 0.00




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6
Building Address

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18)

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing North Gross Wall Area (Ao) = 56.10 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.00 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1
Glazing Type Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 11.42
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.18
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.18 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1
Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 11.42
Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.89
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 4468 = 2.89 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 6.83

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw

6.83

wherei=1,2,...,n
Wim?

Summary of RTTV at North Elevations (House 18)

6.83
9.90

+ 0.18 +
Wim?

2.89



East Elevations (House 18) Sheet no.

Gross Wall Areas = 3312 m? Wall Orientation Factor Gw = 1072 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 18)
Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 18)
Glazing Areas at East Elevations (House 18) = 5.67 m?
External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Breakdown of Glazing Areas Stone cladding 90.0% 0.9
Glazing Areas Unshaded ( E-F1 ) = 5.67 m? Wall Tiles 10.0% 0.8
ECS = 1.000 Average Absorptivity = 0.89
‘U’ value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ko+ ... +X,/k,*Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_II Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
Opaque Wall Areas at East Elevations (House 18) = 27.45 m? Internal surface film resistance Ri = 0.12
Total| 0.293
Uwl = 1 = 342  WimK
Breakdown of Opaque Wall Areas 0.293
RC Wall Areas ( EW1 ) = 27.45 m?

Window to Wall Ratio (WWF = 5.67 / 33.12 = 0.17




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 33.12 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.17 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 5.67
Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.20
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.20 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units E-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 5.67

Thickness Shading Coefficient of Glazing (SCf) 0.53
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 4.06
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 27.45 = 4.06 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 9.65

Summary of RTTV at East Elevations (House 18)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 9.65 + 0.20 + 4.06
= 9.65 Wim? = 13.91 Wim?



South Elevations (House 18)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 18)

Glazing Areas at South Elevations (House 18)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Opaque Wall Areas at South Elevations (House 18)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR) = 0.00 /

S-F1 )

ECS

SW1 )

32.16

1.000

32,16 m

0.00 m?

0.00 m?

3216 m?

3216 m?

0.00

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 18)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/k +Xo/Ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
S-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 072 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Gross Wall Area (Ao) = 32.16 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.00 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01
Components / Details Code No. Glazing Area (Afi) m? 0.00
Description Units S-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.00 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units S-F1

Thickness m 0.20 Glazing Type Tinted
JIntermediate component Thickness m 0.01
Conductivity Glazing Area (Afi) m? 0.00

Thickness Shading Coefficient of Glazing (SCf) 043
Jintermediate component Visible Light Transmittance (VLT) % 53
Conductivity JExternal Reflectance (ER) % 17

Thickness |Externa| Shading Miltiplier (ESC) 1.00
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 32.16 = 0.00 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 10.58

Summary of RTTV at South Elevations (House 18)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 10.58 + 0.00 + 0.00
= 10.58 Wim? = 1058  Wim?



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18)

BD Ref No. BD 2/9179/15

Overall Gross Wall Area [a] 186.84 m?
Gross Wall Area :‘izzcz'gu:t':: Heat Conduction | Solar Radiation RTTVwall at Area-weighted
Facade Orientation 3\’3": q through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (W/m?) (W/m?) (W/im?) (Wim?) (W/m?)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 65.46 4.64 0.78 11.69 17.12 6.00
North 56.10 6.83 0.18 2.89 9.90 2.97
East 33.12 9.65 0.20 4.06 13.91 247
South 32.16 10.58 0.00 0.00 10.58 1.82
Overall RTTVwall = 13.26 Wim?
< 14 Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

27.30
47.87
18.80

6.60

m?

m?

100.57 m?

0.00 m?

0.00 m?

100.57 m?

93.97 m?

6.60 m?

Sheet no. 12
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
. - o a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 96% 0.9
AGT Tile (Brown) 4% 0.8
Average Absorptivity = 0.896

'U' value of Opaque Roof Areas
U = 1(Ri+x/ky+Xo/ky+ ... +X,/k,+Ra+Ro)

where Ri  Surface film resistance of internal surface (Refer to Table 2)

Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Unglazed Porcelain Tiles (Grey) 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.858
1
1= —— = .54 Wim?K
Uw 1858 0.5 Im
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 / 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = L = 0.54 W/mK
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No.
Building Address

13

BD Ref No.

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18)

BD 2/9179/15

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 100.57 Components / Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 |Description Units $1
Skylight Glazing Type

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -

Components / Details Code No. Skylight Area (Asi) m? 0.00
Description Units R1 R2 JU-value of Skylight Glazing (Usi) W/m?K

25mm Upglqzed 10mm . .
External Finish Material Porcelain Tiles ) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
(Grey) AGT Tile (Brown)

Conductivity W/mK 1.10 1.10

Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n

Average Absorptivity (a) 0.9 0.8 = 0.00 Wim?
lIntermediate component 50mm cement/ sand screed | 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72

Thickness m 0.050 0.050
lIntermediate component 50mm expanded polystyrene | 50mm expanded polystyrene

Conductivity W/mK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 [components / Details Code No.
|Intermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1

Conductivity W/mK 2.16 2.16 Skylight Glazing Type

Thickness m 0.15 0.15 Thickness m
lIntermediate component Skylight Area (Asi) m? 0.00

Conductivity W/mK Shading Coefficient of Skylight Glazing (SCr

Thickness m Visible Light Transmittance (VLT)
Jinternal Finish Material JExternal Reflectance (ER)

Conductivity W/mK 0.38 0.38 |Solar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00

Thickness m 0.01 0.01

U-value of the Roof (Uri) Wim?K 0.53 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n

Opaque Roof Area (Ari) m? 93.97 6.60 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.34 0.21

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.34 + 0.00 + 0.00
= 3.34 Wim? = 3.34 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18)

BD Ref No. BD 2/9179/15

Overall Roof Area [a] 100.57 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 100.57 3.34 0.00 0.00 3.34 3.34

Overall RTTVroof = 3.34

Wim?

Wim?

OK



RTTYV Summarv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 18) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: 7] 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTV
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.795 0.795 0.795
Average Window to Wall Ratio 0.71 0 0.15 0
Shading Coefficient of Glazing 0.43 043
Average Shading Coefficient of 0.43 043
Facade
Visable Light Transmittance 53 % % 53 % % % % % %
External Reflectance 17 % % 17 % % % % % %
Table 2
RTTVya
Facade Orientation Facing West North East South
Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 67.0 m? |Window to Wall Ratio 49.2 m? |Window to Wall Ratio 42.6 m? | Window to Wall Ratio 33.2 m? |Window to Wall Ratio
(Residential Units)
Total Window Area 47.61 m’ |= 0.71 0.00 m’ |= 0.00 6.59 m? |= 0.03 0.00 m’ |= 0.00
Heat Opaque Wall 4.64 W/m® 6.83 W/m?® 9.65 W/m? 10.58 Wim?
Conduction [ 078 Wi 0.18 W/m?> 0.20 W/m? 0.00 Wim?
Window Glass Type L] Area= SC VLT = % | Area = SC VLT = % U] Area = SC VLT = % | Area= SC VLT = %
Tt m? = ER= % Reflective |2 = ER= M Reflective |2 = ER= M Reflective |2 = ER= m
[/] Tinted |Area= 47.61{SC  0.43|VLT= 53 % (] Tinted |Area= sSC VLT = % |[/] Tinted [Area=  6.59|SC  043|VLT= 53 % |[[] Tinted |Area= sC VLT = %
w’ - ER= 17 % L - ER= % m’ - ER= 17 % w’ - ER = %
[] Clear [Area= sC VLT = % |[] Clear |Area= Ne VLT = % |[J Clear [Area= SC VLT = % |[J Clear |Area= sC VLT = %
w’ - ER = % L - ER = % m’ - ER= % w’ - ER = %
Double 7] Yes ] No 71 Yes ] No V1 Yes [] No ] Yes [] No
Glazing
External Overhang [//] Yes ] No Overhang [[] Yes 1 No Overhang |[] Yes V1 No Overhang [[] Yes ] No
Shading Sidefin [/ Yes ] No Sidefin ] Yes ] No Sidefin ] Yes V1 No Sidefin ] Yes ] No
Solar Radiation through 11.69 W/m? 2.89 W/m? 4.06 W/m? 0.00 Wim?
Gazing
Average Absorptivity 0.795 0.795 0.795 0.795
RTTVyy, at each Facade 17.12 W/m? 9.90 W/m? 13.91 W/m? 10.58 W/m?
Overall RTTV 13.26 Wim’
Table 3
RTTVgeor
Roof Orientation Factor /\y_K
Total Roof Area (Residential K\lob.ﬂ \> m>
Units)
PN
Total Skylight Area o~ m’
Heat  [Roof ( “_4.34 N ) Wim>
Conduction Skylight A NS 4 Wi
Glass Type ] Reflective Area= m® |sC= VLT = %  |ER= %
[] Tinted Area = m?> [SC= VLT = % ER = %
[] Clear Area = m? |SC= VLT = % ER = %
Skylight [ Double ] Yes ] No
Glazing
External [] Yes [] No
Shading
Solar Radiation through Gazing /\/0\ W/m?>
Average Absorptivity (Roof) (l 0.8 \\
Overall RTTVoor W/m?*

\ 334 )
=

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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RTTV Calculation (House 19)



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :
GIF = 420 m (1 storey)
1/F = 3.60 m (1 storey)
RIF = 1.90 m (1 storey)
West Elevations (House19)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (31.00 x 420 x 1 = 3100 x 420 x 1 = 130.20 m?
1IF ( 18.50 )x 360 x 1 = 1850 x 360 x 1 = 66.60 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  196.80 m?
North Elevations (House 19) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF (210+ 290+ 100+ 3.90 x 420 x 1 = 990 x 420 x 1 = 41.58 m?
1/F ( 9.00 )x 360 x 1 = 9.00 x 360 x 1 = 3240 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 73.98 m?
East Elevations (House 19)  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 185+ 450+ 16.50 x 420 x 1 = 2285 x 420 x 1 = 95.97 m?
1IF ( 650+ 7.80 x 360 x 1 = 1430 x 360 x 1 = 51.48 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas  147.45 m?
South Elevations (House 19) Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
GIF ( 330+ 430 )x 420 x 1 = 760 x 420 x 1 = 31.92 m?
1/F ( 5.90 )x 360 x 1 = 590 x 360 x 1 = 21.24 m?
RIF ( x 190 x 1 = 0.00 x 190 x 1 = 0.00 m?
Gross Wall Areas 53.16 m?
Total Gross Wall Areas  471.39 m?



Total Glazing Area (Window + Balcony) Calculation Sheetno. 2
Glazing heights (Residential Units) :

G/F (Window GL02) - A = 3.05 m (1 storey)
GIF (Window GL02) - B = 345 m (1 storey)
1/F (Window GL02) - C = 266 m (1 storey)
1/F (Window GL02) - D = 274 m (1 storey)
West Elevations (House 19) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 440+ 730 x 3.05 x 1 = 1170 x 305 x 1 = 35.63 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C (1150 + 430 X 266 x 1 = 15.80 x 266 x 1 = 41.95 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 77.58 m?
North Elevations (House 19) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 3.00 x 3.05 x 1 = 3.00 x 305 x 1 = 9.14 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 625+ 240 X 266 x 1 = 6.25 x 266 x 1 = 16.59 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 25.73 m?
East Elevations (House 19) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 140+ 310+ 450+ 140 x 3.05 x 1 = 1040 x 305 x 1 = 31.67 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 160+ 200 X 266 x 1 = 160 x 266 x 1 = 425 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?
Gross Glazing Areas 35.92 m?
South Elevations (House 19) Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
G/F (Window GL02) - A ( 430+ 220 x 3.056 x 1 = 6.50 x 305 x 1 = 19.79 m?
G/F (Window GL02) - B ( x 315 x 1 = 0.00 x 315 x 1 = 0.00 m?
1/F (Window GL02) - C ( 590 X 266 x 1 = 590 x 266 x 1 = 15.66 m?
1/F (Window GL02) - D ( x 274 x 1 = 0.00 x 274 x 1 = 0.00 m?

Gross Glazing Areas 35.46 m?

Total Gross Glazing Areas  174.68 m?



West Elevations (House 19)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at West Elevations (House 19)

Glazing Areas at West Elevations (House 19)

Breakdown of Glazing Areas
Glazing Areas Unshaded

Glazing Areas Shaded by 2 side-fin projection

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 920 x 3.05 =
Left SPF 430 / 920 = 047 ECS =
Right SPF 370 / 920 = 040 ECS =
ESC (total) =
Opaque Wall Areas at West Elevations (House 19)

Breakdown of Opaque Wall Areas

(

(

RC Wall Areas (

Window to Wall Ratio (WWR] = 77.58 /

W-F1

ECS

W-F2

)

)

28.06 m?

0.985
0.988
0.973

W-w1

196.80

)

1.000

196.80 m?

77.58 m?

49.52 m?

28.06 m?

119.22 m?

119.22 m?

0.39

Sheet no.

Wall Orientation Factor Gw = 1131 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at West Elevations (House 19)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8
Average Absorptivity = 0.89
'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+xo/ky*. .. +x,/k,¥Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
W-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
1=
Wl = 5293



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing West Gross Wall Area (Ao) = 196.80 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.39 Wall Orientation Factor (Gw) = 1.131 IDescription Units W-F1 W-F2
Glazing Type Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 49.52 28.06
Description Units W-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.32 0.18
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.50 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units W-F1 W-F2
Thickness m 0.20 Glazing Type Tinted Tinted
JIntermediate component Thickness m 0.01 0.01
Conductivity Glazing Area (Afi) m? 49.52 28.06
Thickness Shading Coefficient of Glazing (SCf) 043 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53
Conductivity JExternal Reflectance (ER) % 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.97
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 5.11 2.82
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 119.22 = 7.93 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 7.44

Summary of RTTV at West Elevations (House 19)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 744 + 0.50 + 793
= 7.44 Wim? = 1586  Wim?



North Elevations (House 19)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at North Elevations (House 19)

Glazing Areas at North Elevations (House 19)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Glazing Areas Shaded by side-fin projection on right (

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 300 x 3.05 =

SPF 920 / 370 = 249 ECS =

Opaque Wall Areas at North Elevations (House 19)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR] = 25.73 /

N-F1

ECS

N-F2

)

)

9.15 m?

0.977

N-W1

73.98

)

1.000

73.98 m

25.73 m?

16.58 m?

9.15 m

48.25 m?

48.25 m?

0.35

Sheet no.

Wall Orientation Factor Gw = 0.79 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at North Elevations (House 19)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)

Surface film resistance of internal surface (Refer to Table 2)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
N-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North Gross Wall Area (Ao) = 73.98 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.35 Wall Orientation Factor (Gw) = 0.79 IDescription Units N-F1 N-F2
Glazing Type Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 16.58 9.15
Description Units N-W1 JU-value of Glazing (Ufi) WimK 1.74 1.74
External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.20 0.11
Conductivity W/mK 2.90
Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.31 Wim?
|Intermediate component 12mm cement/ sand render
Conductivity W/mK 0.72
Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.
Conductivity W/mK 2.16 |Description Units N-F1 N-F2
Thickness m 0.20 Glazing Type Tinted Tinted
JIntermediate component Thickness m 0.01 0.01
Conductivity Glazing Area (Afi) m? 16.58 9.15
Thickness Shading Coefficient of Glazing (SCf) 043 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53
Conductivity JExternal Reflectance (ER) % 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.98
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.18 1.71
Conductivity W/mK 1.10
Thickness m 0.01
U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 48.25 = 4.89 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 5.59

Summary of RTTV at North Elevations (House 19)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 5.59 + 0.31 + 4.89
= 5.59 Wim? = 1079  Wim?



East Elevations (House 19)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at East Elevations (House 19)

Glazing Areas at East Elevations (House 19)

Breakdown of Glazing Areas
Glazing Areas Unshaded

Glazing Areas Shaded by 2 side-fin projection

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
9.46 m?

GIF 310 x 3.05 =
Leff SPF 340 / 310 = 110 ECS =

Rigt SPF 100 / 310 = 032 ECS =

ESC (total) =

Opaque Wall Areas at East Elevations (House 19)

Breakdown of Opaque Wall Areas
RC Wall Areas

Window to Wall Ratio (WWR] = 35.92 /

(

(

(

E-F1

ECS

W-F2

0.970
0.938
0.908

E-W1

147.45

)

)

147.45 m?

35.92 m?

26.46 m*

9.46 m*

111.53 m?

111.53 m?

0.24

Sheet no.

Wall Orientation Factor Gw = 1.072 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at East Elevations (House 19)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
E-W1 Description: RC Wa_H Areas
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
Total 0.293
1 = 3.42 Wim?K
Wi = 5203



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No. BD 2/9179/15
Building Address Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19)

[Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing East Gross Wall Area (Ao) = 147.45 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.24 Wall Orientation Factor (Gw) = 1.072 IDescription Units E-F1
Glazing Type Tinted

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01

Components / Details Code No. Glazing Area (Afi) m? 35.92

Description Units E-W1 JU-value of Glazing (Ufi) WimK 1.74

External Finish Material 30mm Stone cladding |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.29

Conductivity W/mK 2.90

Thickness m 0.030 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.29 Wim?
|Intermediate component 12mm cement/ sand render

Conductivity W/mK 0.72

Thickness m 0.01 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 200mm concrete wall |Components | Details Code No.

Conductivity W/mK 2.16 |Description Units E-F1 W-F2
Thickness m 0.20 Glazing Type Tinted Tinted
JIntermediate component Thickness m 0.01 0.01
Conductivity Glazing Area (Afi) m? 26.46 9.46
Thickness Shading Coefficient of Glazing (SCf) 043 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53
Conductivity JExternal Reflectance (ER) % 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.91
linternal Finish Material 10mm AGT Tile |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.45 1.12
Conductivity W/mK 1.10

Thickness m 0.01

U-value of Opaque Area (Uwi) W/mK 342 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 111.53 = 4.57 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 8.80

Summary of RTTV at East Elevations (House 19)

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 8.80 + 0.29 + 457
= 8.80 Wim? = 13.67 Wim?



South Elevations (House 19)

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at South Elevations (House 19)

Glazing Areas at South Elevations (House 19)

Breakdown of Glazing Areas
Glazing Areas Unshaded (

Glazing Areas Shaded by overhang and projection on left (

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 430 x 3.5 =
SPF 930 / 440 = 211 ECS =
OPF 150 / 420 = 036 ECS =
ECS (total) =
Glazing Areas Shaded by overhang and projection on left (

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

1IF 590 x 266 =
SPF 590 / 590 = 100 ECS =
OPF 160 / 360 = 044 ECS =
ECS (total) =
Glazing Areas Shaded by Cover of Balcony (

Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

GIF 140 x 3.05 =

OPF 110 / 305 = 036 ECS

Opaque Wall Areas at South Elevations (House 19)

Breakdown of Opaque Wall Areas
RC Wall Areas (

Window to Wall Ratio (WWR) = 35.46 /

S-F1 )

ECS =

SF2 )
13.12 m2
0816
0.711
0580
S-F3 )
15.69 m2
0837
0.671
0562
SF4 )
427 m2

0.711

SW1 )

53.16

1.000

53.16 m

35.46 m?

238 m?

13.12 m?

15.69 m?

4.27 m?

17.70 m

17.70 m?

0.67

Sheet no.

Wall Orientation Factor Gw = 0975 (Refer to Table 9)

Average Absorptivity (a) of the External Opaque Wall at South Elevations (House 19)

External Wall Material (Colour/Finish) % of wall area a Absorptivity (Refer to Table 5)
Stone cladding 90.0% 0.9
Wall Tiles 10.0% 0.8

Average Absorptivity = 0.89

'U' value of Opaque Wall Areas
U = 1/(Ri+x4/ky+Xo/ko* ... +X,/k,+Ra+Ro) where Ri

Ro Surface film resistance of external surface (Refer to Table 2)

Surface film resistance of internal surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
0 Description: 0
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
30mm Stone cladding 003 / 29 = 0.010
12mm cement/ sand render 0012 / 0.72 = 0.017
200mm concrete wall 02 [/ 216 = 0.093
10mm AGT Tile 001 / 141 = 0.009
IInternal surface film resistance Ri = 0.12
[internal surface film resistance Ri = 0.12
Total 0.369
_ 1 = 2.7 Wim?K
Ul = 369



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10

Building Address

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19)

[Part 2 - Calculation of Heat Conduction through Glazing

Facade Orientation Facing South Gross Wall Area (Ao) = 53.16 Components / Details Code No.
Window to Wall Ratio (WVWR) 0.67 Wall Orientation Factor (Gw) = 0.975 IDescription Units S-F1 S-F2 S-F3 S-F4
Glazing Type Tinted Tinted Tinted Tinted
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.01 0.01 0.01 0.01
Components / Details Code No. Glazing Area (Afi) m? 2.38 13.12 15.69 4.27
Description Units Wall Material JU-value of Glazing (Ufi) WimK 1.74 1.74 1.74 1.74
External Finish Material 12mm cement/ sand render |Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.05 0.27 0.32 0.09
Conductivity W/mK 0.72
Thickness m 0.012 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (awi) (a) 0.89 = 0.72 Wim?
JIntermediate component 200mm concrete wall
Conductivity W/mK 2.16
Thickness m 0.20 |Part 3 - Calculation of Solar Radiation through Glazing
lintermediate component 10mm AGT Tile |Components | Details Code No.
Conductivity W/mK 1.10 |Description Units S-F1 S-F2 S-F3 S-F4
Thickness m 0.01 Glazing Type Tinted Tinted Tinted Tinted
JIntermediate component Thickness m 0.01 0.01 0.01 0.01
Conductivity Glazing Area (Afi) m? 2.38 13.12 15.69 427
Thickness Shading Coefficient of Glazing (SCf) 043 0.43 0.43 0.43
Jintermediate component Visible Light Transmittance (VLT) % 53 53 53 53
Conductivity JExternal Reflectance (ER) % 17 17 17 17
Thickness |Externa| Shading Miltiplier (ESC) 1.00 0.58 0.56 0.71
linternal Finish Material Internal surface film resistance |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.78 2.51 2.90 1.00
Conductivity W/mK Ri
Thickness m 0.00
U-value of Opaque Area (Uwi) W/mK 2.71 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 17.70 = 6.19 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 2.80
Summary of RTTV at South Elevations (House 19)
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 2.80 + 0.72 + 6.19
= 2.80 Wim? = 9.71 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

11

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19)

BD Ref No. BD 2/9179/15

Overall Gross Wall Area [a]

471.39 m?

Heat Conduction

Gross Wall Area | through Opaque Heat Conduct.ion Solar Radiati.on RTTVwall at Area-weighted
Facade Orientation Walls through Glazing | through Glazing Each Facade RTTVwall
Facing
(m?) (Wim?) (Wim?) (Wim?) (Wim?) (W/m2)
[b] [c] [d] [€] [fl=[c]+[d]+[e] [g]=[flx[bl/[a]
West 196.80 7.44 0.50 7.93 15.86 6.62
North 73.98 5.59 0.31 4.89 10.79 1.69
East 147.45 8.80 0.29 457 13.67 4.28
South 53.16 2.80 0.72 6.19 9.71 1.10
Overall RTTVwall = 13.69

14

Wim?

Wim?

OK



Roof

Gross Roof Areas
(Opaque Walls + Skylight Areas) (Aro) at Roof

Skylight Areas at  Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded ( s1

OpaqueAreas at Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R1
1/F

Roof

Upper Roof

Breakdown of Opaque Roof Areas

RC Roof Areas ( R2
1/F

Roof

Upper Roof

)

49.30
132.66
61.92

6.14

m?

m?

250.02 m?

0.00 m?

0.00 m?

250.02 m?

243.88 m?

6.14 m?

Sheet no.
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
) - 0 a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
Unglazed Porcelain Tiles (Grey) 100% 0.9
Average Absorptivity = 0.9
'U' value of Opaque Roof Areas
U = 1/(Ri+Xq/ke+Xo/Ky+ ... +X, /K +Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra  Airspace resistance (Refer to Table 3)
X Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)
R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm Tiles 0.025 /[ 14 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 005 / 0.034 = 1471
150mm concrete slab 015 [/ 216 = 0.069
10mm gypsum plaster 001 / 038 = 0.026
Internal surface film resistance Ri = 0.162
Total 1.876
o1 R :
Uw1 1876 0.53 W/m*K
R2 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
50mm cement/ sand screed 005 / 072 = 0.069
50mm expanded polystyrene 0.05 / 0.034 = 1471
150mm concrete slab 015 | 216 = 0.069
10mm AGT Tile (Brown) 001 / 11 = 0.009
Internal surface film resistance Ri = 0.162
Total 1.836
Uw1 = ! = 0.54 W/m*K
1.836



Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.

Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No.
Building Address

BD Ref No. BD 2/9179/15
Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19)

[Part 2 - Calculation of Heat Conduction through Skylight

Roof Orientation Facing Flat Gross Roof Area (Aro) = 250.02 Components / Details Code No.
Skylight to Roof Ratio (SRR) = Roof Orientation Factor (Gs) = 2.16 IDescription Units S1
Skylight Glazing Type -

Part 1 - Calculation of Heat Conduction through Opaque Roof Thickness m -

Components / Details Code No. Skylight Area (Asi) m? 0.00

Description Units R1 R2 JU-value of Skylight Glazing (Usi) Wim?K -

External Finish Material 25mm concrete tile AGT ':i(l):(rgrown) Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00

Conductivity W/mK 1.10 1.10

Thickness m 0.025 0.010 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1,2,...,n

Average Absorptivity (awi) (a) 0.9 0.8 = 0.00 Wim?
|intermediate component 50mm cement/ sand screed| 50mm cement/ sand screed

Conductivity W/mK 0.72 0.72

Thickness m 0.050 0.050
|intermediate component 50mm expanded polystyrene| 50mm expanded polystyrene|

Conductivity WimK 0.034 0.034 |Part 3 - Calculation of Solar Radiation through Skylight

Thickness m 0.05 0.05 |components / Details Code No.
|Intermediate component 150mm concrete slab| 150mm concrete slab |Description Units S1

Conductivity WimK 2.16 2.16 Skylight Glazing Type

Thickness m 0.15 0.15 Thickness m
|Intermediate component Skylight Area (Asi) m? 0.00

Conductivity WimK Shading Coefficient of Skylight Glazing (SCr)

Thickness m Visible Light Transmittance (VLT)
|internal Finish Material JExternal Reflectance (ER)

Conductivity WimK 0.38 0.38 |So|ar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00

Thickness m 0.01 0.01

U-value of the Roof (Uri) WimK 0.55 0.53 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2,...,n

Opaque Roof Area (Ari) m? 243.88 6.02 = 0.00 Wim?

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.62 0.08

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.70 + 0.00 +
3.70 Wim? = 3.70 Wim?




Project: Demarcation District No. 105 Ngau Tam Mei, Yuen Long, N.T.
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

14

Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19)

BD Ref No. BD 2/9179/15

Overall Roof Area [a] 250.02 m?
Gross Roof Area ;:T_ztljczr‘c;’u:t:: Heat Conduction | Solar Radiation | RTTVroof at Each Area-weighted
gh OPaque | 4 rough Skylight | through Skylight |  Type of Roof RTTVroof
Roof Roof

(m?) (W/m?2) (Wim?2) (W/m?2) (W/m?2) (W/m2)
[b] [c] [d] [e] [fI=[cl+[d]+[e] [g]=[fIx[b]/a]

Flat Roof 250.02 3.70 0.00 0.00 3.70 3.70

Overall RTTVroof = 3.70

Wim?

Wim?

OK



RTTYV Summarv Sheet

Appendix A
(PNAP APP-156)

Address: Lot 2115, D.D. 105, Ngau Tam Mei, Yuen Long (House 19) BD Ref. No.
BD 2/9179/15
Building Type: Residential
RTTV Calculated by: [7] 1. Registered Professional Thomas Anderson & Partners Consulting Engineers Ltd.
[] 2. Architect
[] 3. Others, please specify:-
No. of Storeys 2
(Residential Units)
Table 1
Deemed to Satisfy RTTVy,,
Facade Orientation Facing West North East South
Average Absorptivity 0.795 0.8 0.8 0.8
Average Window to Wall Ratio 0.36 0.36 0.03 0.52
Shading Coefficient of Glazing 0.43 043 0.43 0.43
Average Shading Coefficient of 0.40 0.40 0.40 0.40
Facade
Visable Light Transmittance 57 % 57 % 57 % 57 % % % % %
External Reflectance 7 % 7 % 7 % 7 % % % % %
Table 2
RTTVwan
Facade Orientation Facing West North East South
‘Wall Orientation Factor 1.131 0.79 1.072 0.975
Total External Wall Area 199.8 m? | Window to Wall Ratio 75.4 m? | Window to Wall Ratio 126.1 m? | Window to Wall Ratio 62.5 m? | Window to Wall Ratio
(Residential Units)
Total Window Area 72.17 m’ = 0.36 27.22 m? |= 0.36 4.31 m? |= 0.03 32.67 m’ |= 0.52
Heat Opaque Wall 7.44 W/m? 5.59 W/m? 8.80 W/m? 2.80 W/m?>
Conduction [ 0.50 W/m? 031 W/m?> 0.29 W/m? 0.72 W/m®
Window Glass Type (] Area= SC VLT = % [0 Area= SC VLT = % [0 Area= SC VLT = % | Area = SC VLT = %
T m? = FR= % Reflective |2 = ER= % Reflective |2 = ER= 7 Reflective |2 = FR= 7
/] Tinted |Area= 72.17|SC  043|VLT= 53 % [[/] Tinted |Area= 27.22|SC  043|VLT= 53 % [[/] Tinted |Area= 4.31{SC  043|VLT= 53 % m Tinted |Area= 32.67|SC  043(VLT= 53 %
w’ - ER= 17 % '’ - ER= 17 % w’ - ER= 17 % w’ - ER= 17 %
[] Clear |Area= sSC VLT = % |[] Clear |Area= Ne VLT = % |[] Clear |Area= SC VLT = % |[] Clear |Area= Ne VLT = %
m* - ER = % w’ - ER = % w’ - ER = % w’ - ER = %
Double ] Yes ] No 7] Yes ] No E[| Yes 1 No 71 Yes ] No
Glazing
External Overhang [[] Yes X1 No Overhang |[] Yes 71 No Overhang |[] Yes V1 No Overhang |[] Yes 71 No
Shading Sidefin [ Yes V1 No Sidefin [ Yes 71 No Sidefin ] Yes 71 No Sidefin ] Yes 71 No
Solar Radiation through 7.93 W/m? 4.89 W/m? 457 W/m? 6.19 W/m?>
Gazing
Average Absorptivity 0.795 0.8 0.8 0.8
RTTVyy, at each Facade 15.86 W/m? 10.79 W/m? 13.67 W/m? 9.71 W/m?>
Overall RTTVyyy 13.69 W/m*
Table 3
RTTVgeor
Roof Orientation Factor /\}1.6\
Total Roof Area (Residential k\zsb;z\) m?
Units)
Total Skylight Area ) m>
Heat ) Roof ( 3.70 ) W/m®
Cond Skylight NN W/m?
Glass Type ] Reflective Area = > |sc= VLT = % ER = %
[] Tinted Area = m? [SC= VLT = % ER= %
] Clear Area = > |sc= VLT = % ER= %
Skylight | Double ] Yes [ No
Glazing
External ] Yes [] No
Shading
Solar Radiation through Gazing 0 W/m®
Average Absorptivity (Roof) (’ 0.8 )
Overall RTTV goor ( 370 ') Wim>

ER = External Reflectance; SC = Shading Coefficient & VLT = Visible Light Transmittance
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