




















Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheet no. 1
Storey heights (Residential Units) :
1/F = 4.100 m ( 1 storey)
2/F = 3.300 m ( 1 storey)
3/F = 3.500 m ( 1 storey)
R/F(Staircase Hood) = 2.800 m ( 1 storey)

North West Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 4.90 + + + + + + + + + + + )x 4.10 x 1 = 4.90 x 4.10 x 1 = 20.09 m²
2/F ( 4.90 + + + + + + + + + + + )x 3.30 x 1 = 4.90 x 3.30 x 1 = 16.17 m²
3/F ( 4.90 + + + + + + + + + + + )x 3.50 x 1 = 4.90 x 3.50 x 1 = 17.15 m²
R/F(Staircase Hood) ( 4.90 + + + + + + + + + + + )x 2.80 x 1 = 4.90 x 2.80 x 1 = 13.72 m²

Gross Wall Areas 67.13 m²

South East Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 4.20 + 1.55 + + + + + )x 4.10 x 1 = 5.75 x 4.10 x 1 = 23.58 m²
2/F ( 7.14 + 1.59 + + + + + )x 3.30 x 1 = 8.73 x 3.30 x 1 = 28.79 m²
3/F ( 7.06 + 1.59 + + + + + )x 3.50 x 1 = 8.65 x 3.50 x 1 = 30.28 m²
R/F(Staircase Hood) ( 1.59 + + + + + + )x 2.80 x 1 = 1.59 x 2.80 x 1 = 4.45 m²

Gross Wall Areas 87.09 m²

South West Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 0.91 + 1.10 + 0.91 + 8.87 + + + + + + + + )x 4.10 x 1 = 11.79 x 4.10 x 1 = 48.34 m²
2/F ( 0.91 + 1.10 + 0.91 + 6.18 + + + + + + + + )x 3.30 x 1 = 9.10 x 3.30 x 1 = 30.01 m²
3/F ( 0.91 + 1.10 + 0.91 + 5.98 + + + + + + + + )x 3.50 x 1 = 8.90 x 3.50 x 1 = 31.13 m²
R/F(Staircase Hood) ( 0.91 + 1.10 + 0.92 + + + + + + + + + )x 2.80 x 1 = 2.93 x 2.80 x 1 = 8.19 m²

Gross Wall Areas 117.68 m²

North East Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 1.80 + + + + + + + + + )x 4.10 x 1 = 1.80 x 4.10 x 1 = 7.38 m²
2/F ( 3.95 + 0.90 + + + + + + + + )x 3.30 x 1 = 4.85 x 3.30 x 1 = 16.01 m²
3/F ( 3.30 + 0.90 + + + + + + + + )x 3.50 x 1 = 4.20 x 3.50 x 1 = 14.70 m²

Gross Wall Areas 38.09 m²

Total Wall Areas 309.98 m²



Total Glazing Area (Window + Balcony) Calculation Sheet no. 2
Glazing heights (Residential Units) :
Face NW: No window located at this side
Face SE: 1/F (Living and Dining) SD03 = 2.935 m ( 1 storey)

2/F (Bedroom 1) SD10 = 2.555 m ( 1 storey)
2/F (Bedroom 2) SD10 = 2.555 m ( 1 storey)
2/F (Family Room) SD04 = 2.485 m ( 1 storey)
3/F (Master Bedroom) SD05 = 2.795 m ( 1 storey)

Face SW: 1-R/F(Staircase) SW-W1 = 2.400 m ( 4 storeys)
1/F (Living and Dining) SD02 = 2.935 m ( 1 storey)
1/F (Living and Dining) SD03 = 2.935 m ( 1 storey)
2/F (Family Room Unshaded Window) W21 = 2.279 m ( 1 storey)
2/F (Family Room Shaded Window) W21 = 2.279 m ( 1 storey)
3/F (Master Bedroom Unshaded Window) W21A = 2.545 m ( 1 storey)
3/F (Master Bedroom Shaded Window) W21A = 2.545 m ( 1 storey)

Face NE: 1/F (Utility Room) W08 = 1.650 m ( 1 storey)
2/F (Bedroom 2) W10 = 2.325 m ( 1 storey)
1/F (Master Bedroom) W10A = 2.524 m ( 1 storey)

North West Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
No window located at this side ( 0.00 )x 0.00 x 0 = 0.00 x 0.00 x 0 = 0.00 m²

Gross Glazing Areas 0.00 m²

South East Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1/F (Living and Dining) ( 4.20 )x 2.94 x 1 = 4.20 x 2.94 x 1 = 12.33 m²
2/F (Bedroom 1) ( 1.77 )x 2.56 x 1 = 1.77 x 2.56 x 1 = 4.52 m²
2/F (Bedroom 2) ( 1.77 )x 2.56 x 1 = 1.77 x 2.56 x 1 = 4.52 m²
2/F (Family Room) ( 2.21 )x 2.49 x 1 = 2.21 x 2.49 x 1 = 5.48 m²
3/F (Master Bedroom) ( 6.43 )x 2.80 x 1 = 6.43 x 2.80 x 1 = 17.97 m²

Gross Glazing Areas 44.82 m²

South West Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1-R/F(Staircase) ( 1.10 )x 2.40 x 4 = 1.10 x 2.40 x 4 = 10.56 m²
1/F (Living and Dining) ( 5.15 )x 2.94 x 1 = 5.15 x 2.94 x 1 = 15.10 m²
1/F (Living and Dining) ( 1.37 )x 2.94 x 1 = 1.37 x 2.94 x 1 = 4.02 m²
2/F (Family Room Unshaded Window) ( 0.73 )x 2.28 x 1 = 0.73 x 2.28 x 1 = 1.66 m²
2/F (Family Room Shaded Window) ( 4.18 )x 2.28 x 1 = 4.18 x 2.28 x 1 = 9.53 m²
3/F (Master Bedroom Unshaded Window) ( 0.73 )x 2.55 x 1 = 0.73 x 2.55 x 1 = 1.86 m²
3/F (Master Bedroom Shaded Window) ( 4.18 )x 2.55 x 1 = 4.18 x 2.55 x 1 = 10.64 m²

Gross Glazing Areas 53.37 m²

North East Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1/F (Utility Room) ( 0.60 )x 1.65 x 1 = 0.60 x 1.65 x 1 = 0.99 m²
2/F (Bedroom 2) ( 2.13 )x 2.33 x 1 = 2.13 x 2.33 x 1 = 4.94 m²
1/F (Master Bedroom) ( 2.13 )x 2.52 x 1 = 2.13 x 2.52 x 1 = 5.36 m²

Gross Glazing Areas 11.29 m²

Total Gross Glazing Areas 109.48 m²



North West Elevations Sheet no. 3

Gross Wall Areas = 67.13 m² Wall Orientation Factor Gw = 0.965 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North West Elevations

Average Absorptivity (α) of the External Opaque Wall at North West Elevations
Glazing Areas at North West Elevations = 0.00 m²

External Wall Material (Colour/Finish)

Breakdown of Glazing Areas

Glazing Areas No window located at this side ( 0 ) = 0.00 m²

'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)

NW-WA1 Description: Tile
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 0.01 / 1.5 = 0.0067
25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284

Opaque Wall Areas at North West Elevations = 67.13 m²

Breakdown of Opaque Wall Areas
Tile   ( NW-WA1 ) = 67.13 m²

Window to Wall Ratio (WWR) = / = 0.00

% of wall area α Absorptivity
(Refer to Table 5)

0.00

0.5White granite

Average Absorptivity =

W/m²K

0.00 67.13

Uw1 = = 3.52



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD Ref No.
Building Address TYST 121 Block A

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North West Gross Wall Area (Ao) = 67.13 Components / Details
Window to Wall Ratio (WWR) 0.00 Wall Orientation Factor (Gw) = 0.965 Description Units

Glazing Type
Thickness m
Glazing Area (Afi) m²

Description Units NW-WA1 U-value of Glazing (Ufi) W/m²K
External Finish Material 10mm ceramic external tiles Heat Conduction = 0.64 (Afi/Ao) Uf Gw
Conductivity W/mK 1.50
Thickness m 0.010 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gw      where i= 1, 2, …, n
Average Absorptivity (α) 0.50 = 0.00 W/m²
Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details
Conductivity 2.16 Description Units
Thickness 0.125 Glazing Type
Intermediate component Thickness m
Conductivity Glazing Area (Afi) m²
Thickness Shading Coefficient of Glazing (SCf)
Intermediate component Visible Light Transmittance (VLT) %
Conductivity W/mK External Reflectance (ER) %
Thickness m External Shading Miltiplier (ESC)
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw   where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 67.13   = 0.00 W/m²
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 6.06

Summary of RTTV at North West Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw       where i= 1, 2, …, n  = 6.06 + 0.00 + 0.00

= 6.06 W/m² = 6.06 W/m²

Code No.

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.



South East Elevations Sheet no. 5

Gross Wall Areas = 87.09 m² Wall Orientation Factor Gw = 1.051 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South East Elevations

Glazing Areas at South East Elevations = 44.82 m² Average Absorptivity (α) of the External Opaque Wall at South East Elevations

External Wall Material (Colour/Finish)
Breakdown of Glazing Areas Gross white matt tiles
Glazing Areas Shaded by Canopy ( SD03 ) = 12.33 m²

Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys
1/F ( 4.20 )x 2.94 x 1 = 12.33 m²

OPF = 0.50 / 3.90 = 0.13 ESC = 0.901

Glazing Areas Shaded by Balcony ( SD10 ) = 9.04 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys

2F ( 1.77 * 2.00 )x 2.56 x 1 = 9.04 m²
OPF = 0.95 / 3.10 = 0.31 ESC = 0.751 'U' value of Opaque Wall Areas

  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Glazing Areas Shaded by Balcony ( SD04 ) = 5.48 m² Ro Surface film resistance of external surface (Refer to Table 2)

Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys Ra Air space resistance (Refer to Table 3)
2F ( 2.21 )x 2.49 x 1 = 5.48 m² x Thickness of building materials

OPF = 0.95 / 3.10 = 0.31 ESC = 0.751 k Thermal conductivity of building materials (Refer to Table 1)

Glazing Areas Shaded by Balcony & Side Fin (Left) ( SD05 ) = 17.97 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys SE-WA1 Description: Tiles

3F ( 6.43 )x 2.80 x 1 = 17.97 m² Wall Material
OPF = 0.94 / 3.30 = 0.28 ESC1 = 0.798 External surface film resistance Ro = 0.044
SPF = 0.85 / 6.80 = 0.13 ESC2 = 0.973 Air space resistanace (Refer to Table 3) Ra = 0
ESC = x = 0.776 10mm ceramic external tiles 0.01 / 1.5 = 0.0067

25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
Total = 44.82 m² 125mm concrete wall 0.125 / 2.16 = 0.058

15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

Opaque Wall Areas at Gross Wall Areas = 42.27 m² 0.284

Breakdown of Opaque Wall Areas
Tiles   ( SE-WA1 ) = 42.27 m²

Window to Wall Ratio (WWR) = / = 0.51

% of wall area

Average Absorptivity =

100%
α Absorptivity

0.30

0.3

0.5White granite

Uw1 = = 3.52

Aluminium Alloy 0.5

44.82 87.09

0.798 0.973

W/m²K



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref No.
Building Address TYST 121 Block A

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South East Gross Wall Area (Ao) = 87.09 Components / Details
Window to Wall Ratio (WWR) 0.51 Wall Orientation Factor (Gw) = 1.051 Description Units SD03 SD10 SD04 SD05

Glazing Type GL-01 GL-02 GL-02 GL-02
Thickness m 0.012 0.02152 0.02152 0.02152
Glazing Area (Afi) m² 12.33 9.04 5.48 17.97

Description Units SE-WA1 U-value of Glazing (Ufi) W/m²K 5.24 2.71 2.71 2.71
External Finish Material 10mm ceramic external Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.50 0.19 0.11 0.38
Conductivity W/mK 1.50
Thickness m 0.010 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gwwhere i= 1, 2, …, n
Average Absorptivity (α) 0.50 = 1.18
Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details
Conductivity W/mK 2.16 Description Units SD03 SD10 SD04 SD05
Thickness m 0.125 Glazing Type GL-01 GL-02 GL-02 GL-02
Intermediate component Thickness m 0.012 0.02152 0.02152 0.02152
Conductivity W/mK Glazing Area (Afi) m² 12.33 9.04 5.48 17.97
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.43 0.43 0.43
Intermediate component Visible Light Transmittance (VLT) % 52 50 50 50
Conductivity W/mK External Reflectance (ER) % 6 11 11 11
Thickness m External Shading Miltiplier (ESC) 0.901 0.751 0.751 0.776
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.52 1.47 0.89 3.02
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw  where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 42.27   = 7.90
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 3.20

Summary of RTTV at South East Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw   where i= 1, 2, …, n  = 3.20 + 1.18 + 7.90

= 3.20 W/m² = 12.28 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.

Code No.



South West Elevations Sheet no. 7

Gross Wall Areas = 117.68 m² Wall Orientation Factor Gw = 1.092 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South West Elevations

Average Absorptivity (α) of the External Opaque Wall at South West Elevations
Glazing Areas at South West Elevations = 53.37 m²

External Wall Material (Colour/Finish)

Breakdown of Glazing Areas
Glazing Areas Unshaded ( SW-W1        ) = 10.56 m²

Glazing Areas Shaded by Canopy ( SD02 ) = 15.10 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys

1/F ( 5.15 )x 2.94 x 1 = 15.10 m²
OPF = 0.50 / 3.90 = 0.13 ESC = 0.901

Glazing Areas Shaded by Canopy ( SD03 ) = 4.02 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys 'U' value of Opaque Wall Areas

( 1.37 )x 2.94 x 1 = 4.02 m²   U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
OPF = 0.50 / 3.90 = 0.13 ESC = 0.901 Ro Surface film resistance of external surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)
x Thickness of building materials

Glazing Areas Unshaded ( W21 ) = 1.66 m² k Thermal conductivity of building materials (Refer to Table 1)

Glazing Areas Shaded by Canopy ( W21        ) = 9.53 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys SW-WA1 Description: Tile

2/F ( 4.18 )x 2.28 x 1 = 9.53 m² Wall Material
OPF = 0.50 / 3.10 = 0.16 ESC = 0.927 External surface film resistance Ro = 0.044

Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 0.01 / 1.5 = 0.0067

Glazing Areas Shaded by Side Fin (Left) ( W21A        ) = 1.86 m² 25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys 125mm concrete wall 0.125 / 2.16 = 0.058

3/F ( 0.73 )x 2.55 x 1 = 1.86 m² 15mm internal plaster 0.015 / 0.72 = 0.021
SPF = 0.50 / 0.87 = 0.57 ESC = 0.948 Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284
Glazing Areas Shaded by Side Fin (Right) & Balcony ( W21A        ) = 10.64 m²

Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys SW-WA2 Description: Aluminium Cladding
3/F ( 4.18 )x 2.55 x 1 = 10.64 m² Wall Material

OPF = 0.50 / 3.30 = 0.15 ESC1 = 0.879 External surface film resistance Ro = 0.044
SPF = 0.50 / 4.34 = 0.12 ESC2 = 0.970 Air space resistanace (Refer to Table 3) Ra = 0
ESC = x = 0.853 15mm aluminium cladding 0.015 / 160 = 0.000

50mm insulation board 0.05 / 0.034 = 1.471
Total = 53.37 m² 125mm concrete wall 0.125 / 2.16 = 0.058

15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 1.713
1

1.713
Opaque Wall Areas at South West Elevations = 64.31 m²

Breakdown of Opaque Wall Areas
Tile   ( SW-WA1 ) = 19.20 m²
Aluminium Cladding   ( SW-WA2 ) = 45.11 m²

Window to Wall Ratio (WWR) = / = 0.45

0.00

% of wall area α Absorptivity
 (Refer to Table 5)

0.879 0.970

Uw1 = W/m²K= 3.52

53.37 117.68

Uw2 = = 0.58 W/m²K

Average Absorptivity =

White granite 0.5
Aluminium Alloy 0.5



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No.
Building Address TYST 121 Block A

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South West Gross Wall Area (Ao) = 117.68 Components / Details
Window to Wall Ratio (WWR) 0.45 Wall Orientation Factor (Gw) = 1.092 Description Units SW-W1 SD02 SD03 W21 W21 W21A W21A

Glazing Type GL-01 GL-01 GL-01 GL-02 GL-02 GL-02 GL-02
Thickness m 0.012 0.012 0.012 0.02152 0.02152 0.02152 0.02152
Glazing Area (Afi) m² 10.56 15.10 1.66 1.66 9.53 1.86 10.64

Description Units SW-WA1 SW-WA2 U-value of Glazing (Ufi) W/m²K 5.24 5.24 5.24 2.71 2.71 2.71 2.71
External Finish Material 10mm ceramic external tiles 15mm aluminium cladding Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.33 0.47 0.05 0.03 0.15 0.03 0.17
Conductivity W/mK 1.50 160.00
Thickness m 0.010 0.015 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gw where i= 1, 2, …, n
Average Absorptivity (α) 0.50 0.50 = 1.23 W/m²
Intermediate component 25mm external rendering and tile adhesive 50mm insulation board
Conductivity W/mK 0.72 0.034
Thickness m 0.025 0.050 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall 125mm concrete wall Components / Details
Conductivity W/mK 2.16 2.16 Description Units SW-W1 SD02 SD03 W21 W21 W21A W21A
Thickness m 0.125 0.125 Glazing Type GL-01 GL-01 GL-01 GL-02 GL-02 GL-02 GL-02
Intermediate component Thickness m 0.012 0.012 0.012 0.02152 0.02152 0.02152 0.02152
Conductivity W/mK Glazing Area (Afi) m² 10.56 15.10 1.66 1.66 9.53 1.86 10.64
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.45 0.45 0.43 0.43 0.43 0.43
Intermediate component Visible Light Transmittance (VLT) % 52 52 52 50 50 50 50
Conductivity W/mK External Reflectance (ER) % 6 6 6 11 11 11 11
Thickness m External Shading Miltiplier (ESC) 1.00 0.901 1.00 1.000 0.927 0.948 0.853
Internal Finish Material 15mm internal plaster 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 1.84 2.37 0.29 0.28 1.47 0.29 1.51
Conductivity W/mK 0.72 0.72
Thickness m 0.015 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 0.58 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw   where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 19.20 45.11   = 8.06 W/m²
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 1.12 0.44

Summary of RTTV at South West Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw where i= 1, 2, …, n  = 1.56 + 1.23 + 8.06

= 1.56 W/m² = 10.84 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.

Code No.



North East Elevations Sheet no. 9

Gross Wall Areas = 38.09 m² Wall Orientation Factor Gw = 0.924 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North East Elevations

Glazing Areas at North East Elevations = 11.29 m² Average Absorptivity (α) of the External Opaque Wall at North East Elevations

External Wall Material
Breakdown of Glazing Areas
Glazing Areas Unshaded ( W08 ) = 0.99 m²

( W10 ) = 4.94 m²
( W10A ) = 5.36 m²

Total = 11.29 m²
'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)

NE-WA1 Description: Tile
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Ra = 0
10mm ceramic external tiles 0.01 / 1.5 = 0.0067
25mm external rendering and tile 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284
Opaque Wall Areas at Gross Wall Areas = 26.79 m²

NE-WA2 Description: Aluminium Cladding
Breakdown of Opaque Wall Areas Wall Material
Tile   ( NE-WA1 ) = 31.97 m² External surface film resistance Ro = 0.044
Aluminium Cladding   ( NE-WA2 ) = 6.12 m² Air space resistanace (Refer to Ra = 0

15mm aluminium cladding 0.015 / 160 = 0.000
Window to Wall Ratio (WWR) = / = 0.30 50mm insulation board 0.05 / 0.034 = 1.471

125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 1.713
1

1.713Uw2 = = 0.58 W/m²K

11.29 38.09

Uw1 = = 3.52 W/m²K

Average Absorptivity = 0.00

White granite 0.5
Aluminium Alloy 0.5

% of wall/roof area α Absorptivity (Refer to Table 5)



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref No.
Building Address TYST 121 Block A

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North East Gross Wall Area (Ao) = 38.09 Components / Details
Window to Wall Ratio (WWR) 0.30 Wall Orientation Factor (Gw) = 0.924 Description Units W08 W10 W10A

Glazing Type GL-01 GL-02 GL-02
Thickness m 0.012 0.02152 0.02152
Glazing Area (Afi) m² 0.99 4.94 5.36

Description Units NE-WA1 NE-WA2 U-value of Glazing (Ufi) W/m²K 5.24 2.71 2.71
External Finish Material 10mm ceramic external 15mm aluminium cladding Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.08 0.21 0.23
Conductivity W/mK 1.50 160.00
Thickness m 0.010 0.015 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gwwhere i= 1, 2, …, n
Average Absorptivity (α) 0.50 0.50 = 0.51
Intermediate component 25mm external rendering and tile adhesive 50mm insulation board
Conductivity W/mK 0.72 0.034
Thickness m 0.025 0.050 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall 125mm concrete wall Components / Details Code No.
Conductivity W/mK 2.16 2.16 Description Units W08 W10 W10A
Thickness m 0.125 0.125 Glazing Type GL-01 GL-02 GL-02
Intermediate component Thickness m 0.012 0.02152 0.02152
Conductivity W/mK Glazing Area (Afi) m² 0.99 4.94 5.36
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.43 0.43
Intermediate component Visible Light Transmittance (VLT) % 52 50 50
Conductivity W/mK External Reflectance (ER) % 6 11 11
Thickness m External Shading Miltiplier (ESC) 1.00 1.00 1.00
Internal Finish Material 15mm internal plaster 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.45 2.15 2.34
Conductivity W/mK 0.72 0.72
Thickness m 0.015 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 0.58 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw  where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 26.79 6.12   = 4.94
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 4.08 0.15

Summary of RTTV at North East Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw   where i= 1, 2, …, n  = 4.24 + 0.51 + 4.94

= 4.24 W/m² = 9.69 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building
Tower 1
Sheet No. 11 BD Ref No.
Building Address TYST 121 Block A

Overall Gross Wall Area  [a] 309.98 m²

Gross Wall
Area

 Heat
Conduction

through
Opaque Walls

Heat
Conduction

through Glazing

Solar Radiation
through Glazing

RTTVwall  at
Each Facade

Area-weighted
RTTVwall

(m²) (W/m²) (W/m²) (W/m²) (W/m²) (W/m²)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]x[b]/[a]

North West 67.13 6.06 0.00 0.00 6.06 1.31
South East 87.09 3.20 1.18 7.90 12.28 3.45
South West 117.68 1.56 1.23 8.06 10.84 4.12
North East 38.09 4.24 0.51 4.94 9.69 1.19

Overall RTTVwall  = 10.07 W/m²

Result: <14W/m², Fulfill the Requirement

Facade Orientation
Facing



Roof Sheet no. 12

Gross Roof Areas = 71.94 m²
(Opaque Walls + Skylight Areas) (Aro) at Roof Roof Orientation Factor Gs = 2.16 (Refer to Table 9)

Skylight Areas at Roof = 0.00 m² Average Absorptivity (α) of the External Opaque Wall at Roof

Breakdown of Skylight Areas External Roof Material (Colour/Finish)
( ) = 0.00 m² Gross white matt tiles

Average Absorptivity =

'U' value of Opaque Roof Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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: 2/F Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
30mm tiles 0.03 / 1.5 = 0.020
50mm mortar 0.05 / 0.72 = 0.069

Opaque Areas at Roof = 71.94 m² 30mm insulation board 0.03 / 0.034 = 0.882
200mm concrete slab 0.2 / 2.16 = 0.093

Breakdown of Opaque Roof Areas 15mm internal plaster 0.015 / 0.38 = 0.039
RC Roof Areas ( R1 ) = 19.92 m² Internal surface film resistance Ri = 0.162
2/F Obtained from floor plan 19.922 m² Total 1.321

1
RC Roof Areas ( R2 ) = 52.02 m² 1.321
R/F Obtained from floor plan 37.33 m²
Top Roof Obtained from floor plan 14.692 m²

R2 Description: R/F Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
30mm tiles 0.03 / 1.5 = 0.020
50mm mortar 0.05 / 0.72 = 0.069
30mm insulation board 0.03 / 0.034 = 0.882
150mm concrete slab 0.15 / 2.16 = 0.069
15mm internal plaster 0.015 / 0.38 = 0.039
Internal surface film resistance Ri = 0.162

Total 1.298
1

1.298

Uw1 = = 0.76 W/m²K

% of roof area α Absorptivity
100% 0.3

0.3

Uw1 = = 0.77 W/m²K



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD Ref No.
Building Address TYST 121 Block A

Roof Orientation Facing Flat Gross Roof Area (Aro) = 71.94
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16

Description Units R1 R2
External Finish Material 30mm tiles 30mm tiles
Conductivity W/mK 1.50 1.50
Thickness m 0.030 0.030
Average Absorptivity (α) 0.3 0.3
Intermediate component 50mm mortar 50mm mortar
Conductivity W/mK 0.72 0.72
Thickness m 0.050 0.050
Intermediate component 30mm insulation board 30mm insulation board
Conductivity W/mK 0.034 0.034
Thickness m 0.030 0.030
Intermediate component 200mm concrete slab 150mm concrete slab
Conductivity W/mK 2.16 2.16
Thickness m 0.20 0.15
Intermediate component
Conductivity W/mK
Thickness m
Internal Finish Material 15mm internal plaster 15mm internal plaster
Conductivity W/mK 0.38 0.38
Thickness m 0.015 0.015
U-value of the Roof (Uri) W/m²K 0.76 0.77
Opaque Roof Area (Ari) m² 19.92 52.02
Heat Conduction = 3.47(Ari/Aro) Uri αri Gs 0.47 1.25

 Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri αri Gs where i= 1, 2, …, n
= 1.72 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Roof
Components / Details Code No.



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes
Tower 1
Sheet No. 14 BD Ref No.
Building Address TYST 121 Block A

Overall Roof Area  [a] 71.94 m²

Gross Roof
Area

 Heat
Conduction

through
Opaque Roof

Heat
Conduction

through
Skylight

Solar Radiation
through
Skylight

RTTVroof at
Each Type of

Roof

Area-weighted
RTTVroof

(m²) (W/m²) (W/m²) (W/m²) (W/m²) (W/m²)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]x[b]/[a]

Flat Roof 71.94 1.72 0.00 0.00 1.72 1.72
Overall RTTVroof  = 1.72 W/m²

Result: <4W/m², Fulfill the Requirement

Roof



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheet no. 1
Storey heights (Residential Units) :
1/F = 3.500 m ( 1 storey)
2/F = 3.500 m ( 1 storey)
3/F = 3.500 m ( 1 storey)

North West Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 4.60 + + + + + + + + + + + )x 3.50 x 1 = 4.60 x 3.50 x 1 = 16.10 m²
2/F ( 4.60 + + + + + + + + + + + )x 3.50 x 1 = 4.60 x 3.50 x 1 = 16.10 m²
3/F ( 4.60 + + + + + + + + + + + )x 3.50 x 1 = 4.60 x 3.50 x 1 = 16.10 m²

Gross Wall Areas 48.30 m²

South East Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 4.60 + + + + + + )x 3.50 x 1 = 4.60 x 3.50 x 1 = 16.10 m²
2/F ( 4.60 + + + + + + )x 3.50 x 1 = 4.60 x 3.50 x 1 = 16.10 m²
3/F ( 4.60 + + + + + + )x 3.50 x 1 = 4.60 x 3.50 x 1 = 16.10 m²

Gross Wall Areas 48.30 m²

South West Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 8.04 + 7.94 + + + + + + + + + + )x 3.50 x 1 = 15.98 x 3.50 x 1 = 55.93 m²
2/F ( 8.04 + 7.94 + + + + + + + + + + )x 3.50 x 1 = 15.98 x 3.50 x 1 = 55.93 m²
3/F ( 8.04 + 7.94 + + + + + + + + + + )x 3.50 x 1 = 15.98 x 3.50 x 1 = 55.93 m²

Gross Wall Areas 167.79 m²

North East Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 1.75 + + + + + + + + + )x 3.50 x 1 = 1.75 x 3.50 x 1 = 6.13 m²
2/F ( 1.75 + + + + + + + + + )x 3.50 x 1 = 1.75 x 3.50 x 1 = 6.13 m²
3/F ( 1.75 + + + + + + + + + )x 3.50 x 1 = 1.75 x 3.50 x 1 = 6.13 m²

Gross Wall Areas 18.38 m²

Total Wall Areas 282.77 m²



Total Glazing Area (Window + Balcony) Calculation Sheet no. 2
Glazing heights (Residential Units) :
Face NW: No window located at this side
Face SE: No window located at this side
Face SW: 1-3/F (Block C Master Bedroom) W01 = 2.500 m ( 3 storeys)

1-3/F (Block C Bedroom 2) W02 = 2.500 m ( 3 storeys)
1-3/F (Block C Living and Dining) SD01 = 2.685 m ( 3 storeys)
1-3/F (Block B Living and Dining) SD01R = 2.685 m ( 3 storeys)
1-3/F (Block B Bedroom 2) W02R = 2.500 m ( 3 storeys)
1-3/F (Block B Master Bedroom) W01R = 2.500 m ( 3 storeys)

Face NE: 1-3/F (Block C Bedroom 1) W04R = 1.650 m ( 3 storeys)
1-3/F (Block B Bedroom 1) W04 = 1.650 m ( 3 storeys)

North West Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
No window located at this side ( 0.00 )x 0.00 x 0 = 0.00 x 0.00 x 0 = 0.00 m²

Gross Glazing Areas 0.00 m²

South East Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
No window located at this side ( 0.00 )x 0.00 x 0 = 0.00 x 0.00 x 0 = 0.00 m²

Gross Glazing Areas 0.00 m²

South West Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1-3/F (Block C Master Bedroom) ( 2.14 )x 2.50 x 3 = 2.14 x 2.50 x 3 = 16.05 m²
1-3/F (Block C Bedroom 2) ( 1.20 )x 2.50 x 3 = 1.20 x 2.50 x 3 = 9.00 m²
1-3/F (Block C Living and Dining) ( 2.01 )x 2.69 x 3 = 2.01 x 2.69 x 3 = 16.19 m²
1-3/F (Block B Living and Dining) ( 2.01 )x 2.69 x 3 = 2.01 x 2.69 x 3 = 16.19 m²
1-3/F (Block B Bedroom 2) ( 1.20 )x 2.50 x 3 = 1.20 x 2.50 x 3 = 9.00 m²
1-3/F (Block B Master Bedroom) ( 2.14 )x 2.50 x 3 = 2.14 x 2.50 x 3 = 16.05 m²

Gross Glazing Areas 82.48 m²

North East Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1-3/F (Block C Bedroom 1) ( 0.65 )x 1.65 x 3 = 0.65 x 1.65 x 3 = 3.22 m²
1-3/F (Block B Bedroom 1) ( 0.65 )x 1.65 x 3 = 0.65 x 1.65 x 3 = 3.22 m²

Gross Glazing Areas 6.44 m²

Total Gross Glazing Areas 88.92 m²



North West Elevations Sheet no. 3

Gross Wall Areas = 48.30 m² Wall Orientation Factor Gw = 0.965 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North West Elevations

Average Absorptivity (α) of the External Opaque Wall at North West Elevations
Glazing Areas at North West Elevations = 0.00 m²

External Wall Material (Colour/Finish)

Breakdown of Glazing Areas Gross white matt tiles

Glazing Areas Unshaded ( 0 ) = 0.00 m²

Total = 0.00 m²

'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)

NW-WA1 Description: Tiles
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 0.01 / 1.5 = 0.0067
25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284

Opaque Wall Areas at North West Elevations = 48.30 m²

Breakdown of Opaque Wall Areas
Tiles   ( NW-WA1 ) = 48.30 m²

Window to Wall Ratio (WWR) = / = 0.00

% of wall area α Absorptivity
(Refer to Table 5)

100% 0.3

0.30Average Absorptivity =

= 3.52 W/m²K

0.00 48.30

Uw1 =



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD Ref No.
Building Address TYST 121 Block B & C

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North West Gross Wall Area (Ao) = 48.30 Components / Details Code No.
Window to Wall Ratio (WWR) 0.00 Wall Orientation Factor (Gw) = 0.965 Description Units 0

Glazing Type GL-01
Thickness m 0.012
Glazing Area (Afi) m² 0.00

Description Units NW-WA1 U-value of Glazing (Ufi) W/m²K 5.24
External Finish Material 10mm ceramic external tiles Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Conductivity W/mK 1.50
Thickness m 0.010 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gw      where i= 1, 2, …, n
Average Absorptivity (α) 0.30 = 0.00 W/m²
Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details Code No.
Conductivity 2.16 Description Units 0
Thickness 0.125 Glazing Type GL-01
Intermediate component Thickness m 0.012
Conductivity Glazing Area (Afi) m² 0.00
Thickness Shading Coefficient of Glazing (SCf) 0.45
Intermediate component Visible Light Transmittance (VLT) % 52
Conductivity W/mK External Reflectance (ER) % 6
Thickness m External Shading Miltiplier (ESC) 1.000
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw   where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 48.30   = 0.00 W/m²
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 3.64

Summary of RTTV at North West Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw       where i= 1, 2, …, n  = 3.64 + 0.00 + 0.00

= 3.64 W/m² = 3.64 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.



South East Elevations Sheet no. 5

Gross Wall Areas = 48.30 m² Wall Orientation Factor Gw = 1.051 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South East Elevations

Glazing Areas at South East Elevations = 0.00 m² Average Absorptivity (α) of the External Opaque Wall at South East Elevations

External Wall Material (Colour/Finish)
Breakdown of Glazing Areas Gross white matt tiles
Glazing Areas Unshaded ( 0 ) = 0.00 m²

Total = 0.00 m²

'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)

SE-WA1 Description: Tiles
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 0.01 / 1.5 = 0.0067
25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284
Opaque Wall Areas at Gross Wall Areas = 48.30 m²

Breakdown of Opaque Wall Areas
Tiles   ( SE-WA1 ) = 48.30 m²

Window to Wall Ratio (WWR) = / = 0.00

% of wall area

Average Absorptivity =

100%
α Absorptivity

0.30

0.3

0.00 48.30

Uw1 = = 3.52 W/m²K



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref No.
Building Address TYST 121 Block B & C

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South East Gross Wall Area (Ao) = 48.30 Components / Details Code No.
Window to Wall Ratio (WWR) 0.00 Wall Orientation Factor (Gw) = 1.051 Description Units 0

Glazing Type GL-01
Thickness m 0.012
Glazing Area (Afi) m² 0.00

Description Units SE-WA1 U-value of Glazing (Ufi) W/m²K 5.24
External Finish Material 10mm ceramic external Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Conductivity W/mK 1.50
Thickness m 0.010 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gwwhere i= 1, 2, …, n
Average Absorptivity (α) 0.30 = 0.00
Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details Code No.
Conductivity W/mK 2.16 Description Units 0
Thickness m 0.125 Glazing Type GL-01
Intermediate component Thickness m 0.012
Conductivity W/mK Glazing Area (Afi) m² 0.00
Thickness m Shading Coefficient of Glazing (SCf) 0.45
Intermediate component Visible Light Transmittance (VLT) % 52
Conductivity W/mK External Reflectance (ER) % 6
Thickness m External Shading Miltiplier (ESC) 1.000
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw  where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 48.30   = 0.00
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 3.96

Summary of RTTV at South East Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw   where i= 1, 2, …, n  = 3.96 + 0.00 + 0.00

= 3.96 W/m² = 3.96 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.



South West Elevations Sheet no. 7

Gross Wall Areas = 167.79 m² Wall Orientation Factor Gw = 1.092 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South West Elevations

Average Absorptivity (α) of the External Opaque Wall at South West Elevations
Glazing Areas at South West Elevations = 82.48 m²

External Wall Material (Colour/Finish)

Breakdown of Glazing Areas Gross white matt tiles
Glazing Areas Unshaded ( W01        ) = 16.05 m²

( W02 ) = 9.00 m²

Glazing Areas Shaded by Balcony ( SD01 ) = 16.19 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys

1-3/F ( 2.01 )x 2.69 x 3 = 16.19 m²
OPF = 1.09 / 3.30 = 0.33 ESC = 0.765

'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)
Glazing Areas Shaded by Balcony ( SD01R        ) = 16.19 m² Ra Air space resistance (Refer to Table 3)

Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys x Thickness of building materials
1-3/F ( 2.01 )x 2.69 x 3 = 16.19 m² k Thermal conductivity of building materials (Refer to Table 1)

OPF = 1.09 / 3.30 = 0.33 ESC = 0.765
SW-WA1 Description: Tiles
Wall Material
External surface film resistance Ro = 0.044

Glazing Areas Unshaded ( W02R        ) = 9.00 m² Air space resistanace (Refer to Table 3) Ra = 0
( W01R        ) = 16.05 m² 10mm ceramic external tiles 0.01 / 1.5 = 0.0067

25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058

Total = 82.48 m² 15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284

Opaque Wall Areas at South West Elevations = 85.31 m²

Breakdown of Opaque Wall Areas
Tiles   ( SW-WA1 ) = 85.31 m²

Window to Wall Ratio (WWR) = / = 0.49

0.30

% of wall area α Absorptivity
 (Refer to Table 5)

100% 0.3

= 3.52

82.48 167.79

W/m²KUw1 =

Average Absorptivity =



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No.
Building Address TYST 121 Block B & C

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South West Gross Wall Area (Ao) = 167.79 Components / Details
Window to Wall Ratio (WWR) 0.49 Wall Orientation Factor (Gw) = 1.092 Description Units W01 W02 SD01 SD01R W02R W01R

Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Thickness m 0.012 0.012 0.012 0.012 0.012 0.012
Glazing Area (Afi) m² 16.05 9.00 16.19 16.19 9.00 16.05

Description Units SW-WA1 U-value of Glazing (Ufi) W/m²K 5.24 5.24 5.24 5.24 5.24 5.24
External Finish Material 10mm ceramic external tiles Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.35 0.20 0.35 0.35 0.20 0.35
Conductivity W/mK 1.50
Thickness m 0.010 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gw where i= 1, 2, …, n
Average Absorptivity (α) 0.30 = 1.80 W/m²
Intermediate component 25mm external rendering and tile adhesive
Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details
Conductivity W/mK 2.16 Description Units W01 W02 SD01 SD01R W02R W01R
Thickness m 0.125 Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Intermediate component Thickness m 0.012 0.012 0.012 0.012 0.012 0.012
Conductivity W/mK Glazing Area (Afi) m² 16.05 9.00 16.19 16.19 9.00 16.05
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.45 0.45 0.45 0.45 0.45
Intermediate component Visible Light Transmittance (VLT) % 52 52 52 52 52 52
Conductivity W/mK External Reflectance (ER) % 6 6 6 6 6 6
Thickness m External Shading Miltiplier (ESC) 1.00 1.00 0.765 0.765 1.00 1.00
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 1.96 1.10 1.51 1.51 1.10 1.96
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw   where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 85.31   = 9.15 W/m²
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 2.09

Summary of RTTV at South West Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw where i= 1, 2, …, n  = 2.09 + 1.80 + 9.15

= 2.09 W/m² = 13.05 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.

Code No.



North East Elevations Sheet no. 9

Gross Wall Areas = 18.38 m² Wall Orientation Factor Gw = 0.924 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North East Elevations

Glazing Areas at North East Elevations = 6.44 m² Average Absorptivity (α) of the External Opaque Wall at North East Elevations

External Wall Material
Breakdown of Glazing Areas
Glazing Areas Unshaded ( W04R ) = 3.22 m²

( W04 ) = 3.22 m²

Total = 6.44 m²

'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)

NE-WA1 Description: Aluminium Cladding
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Ra = 0
15mm aluminium cladding 0.015 / 160 = 0.0001
50mm insulation board 0.05 / 0.034 = 1.4706
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 1.713
1

1.713

Opaque Wall Areas at Gross Wall Areas = 11.94 m²

Breakdown of Opaque Wall Areas
Aluminium Cladding   ( NE-WA1 ) = 11.94 m²

Window to Wall Ratio (WWR) = / = 0.35

Uw3 = = 0.58 W/m²K

6.44 18.38

Average Absorptivity = 0.00

Aluminium Alloy 0.5

% of wall/roof area α Absorptivity (Refer to Table 5)



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref No.
Building Address TYST 121 Block B & C

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North East Gross Wall Area (Ao) = 18.38 Components / Details
Window to Wall Ratio (WWR) 0.35 Wall Orientation Factor (Gw) = 0.924 Description Units W04R W04

Glazing Type GL-01 GL-01
Thickness m 0.012 0.012
Glazing Area (Afi) m² 3.22 3.22

Description Units NE-WA1 U-value of Glazing (Ufi) W/m²K 5.24 5.24
External Finish Material 15mm aluminium Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.54 0.54
Conductivity W/mK 160.00
Thickness m 0.015 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gwwhere i= 1, 2, …, n
Average Absorptivity (α) 0.50 = 1.09
Intermediate component 50mm insulation board
Conductivity W/mK 0.034
Thickness m 0.050 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details
Conductivity W/mK 2.16 Description Units W04R W04
Thickness m 0.125 Glazing Type GL-01 GL-01
Intermediate component Thickness m 0.012 0.012
Conductivity W/mK Glazing Area (Afi) m² 3.22 3.22
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.45
Intermediate component Visible Light Transmittance (VLT) % 52 52
Conductivity W/mK External Reflectance (ER) % 6 6
Thickness m External Shading Miltiplier (ESC) 1.00 1.00
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 3.04 3.04
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 0.58 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw  where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 11.94   = 6.08
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 0.63

Summary of RTTV at North East Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw   where i= 1, 2, …, n  = 0.63 + 1.09 + 6.08

= 0.63 W/m² = 7.79 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.

Code No.



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building
Tower 1
Sheet No. 11 BD Ref No.
Building Address TYST 121 Block B & C

Overall Gross Wall Area  [a] 282.77 m²

Gross Wall
Area

 Heat
Conduction

through
Opaque Walls

Heat
Conduction

through Glazing

Solar Radiation
through Glazing

RTTVwall  at
Each Facade

Area-weighted
RTTVwall

(m²) (W/m²) (W/m²) (W/m²) (W/m²) (W/m²)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]x[b]/[a]

North West 48.30 3.64 0.00 0.00 3.64 0.62
South East 48.30 3.96 0.00 0.00 3.96 0.68
South West 167.79 2.09 1.80 9.15 13.05 7.74
North East 18.38 0.63 1.09 6.08 7.79 0.51

Overall RTTVwall  = 9.55 W/m²

Result: <14W/m², Fulfill the Requirement

Facade Orientation
Facing



Roof Sheet no. 12

Gross Roof Areas = 99.59 m²
(Opaque Walls + Skylight Areas) (Aro) at Roof Roof Orientation Factor Gs = 2.16 (Refer to Table 9)

Skylight Areas at Roof = 0.00 m² Average Absorptivity (α) of the External Opaque Wall at Roof

Breakdown of Skylight Areas External Roof Material (Colour/Finish)
( ) = 0.00 m² Gross white matt tiles

Average Absorptivity =

'U' value of Opaque Roof Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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
30mm tiles 0.03 / 1.5 = 0.020
50mm mortar 0.05 / 0.72 = 0.069

Opaque Areas at Roof = 99.59 m² 30mm insulation board 0.03 / 0.034 = 0.882
150mm concrete slab 0.15 / 2.16 = 0.069

Breakdown of Opaque Roof Areas 15mm internal plaster 0.015 / 0.38 = 0.039
RC Roof Areas ( R1 ) = 99.59 m² Internal surface film resistance Ri = 0.162
Block C R/F Obtained from floor plan 49.561 m² Total 1.298
Block B R/F Obtained from floor plan 50.03 m² 1

1.298Uw1 = = 0.77 W/m²K

% of roof area α Absorptivity
100% 0.3

0.3



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD Ref No.
Building Address TYST 121 Block B & C

Roof Orientation Facing Flat Gross Roof Area (Aro) = 99.59
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16

Description Units
External Finish Material
Conductivity W/mK
Thickness m
Average Absorptivity (α)
Intermediate component
Conductivity W/mK
Thickness m
Intermediate component
Conductivity W/mK
Thickness m
Intermediate component
Conductivity W/mK
Thickness m
Intermediate component
Conductivity W/mK
Thickness m
Internal Finish Material
Conductivity W/mK
Thickness m
U-value of the Roof (Uri) W/m²K
Opaque Roof Area (Ari) m²
Heat Conduction = 3.47(Ari/Aro) Uri αri Gs

 Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri αri Gs where i= 1, 2, …, n
= 1.73 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Roof
Components / Details Code No.

R1
30mm tiles

1.50
0.030
0.3

50mm mortar
0.72
0.050

30mm insulation board
0.034
0.030

150mm concrete slab
2.16
0.150

99.59
1.73

15mm internal plaster
0.38
0.015
0.77



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes
Tower 1
Sheet No. 14 BD Ref No.
Building Address TYST 121 Block B & C

Overall Roof Area  [a] 99.59 m²

Gross Roof
Area

 Heat
Conduction

through
Opaque Roof

Heat
Conduction

through
Skylight

Solar Radiation
through
Skylight

RTTVroof at
Each Type of

Roof

Area-weighted
RTTVroof

(m²) (W/m²) (W/m²) (W/m²) (W/m²) (W/m²)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]x[b]/[a]

Flat Roof 99.59 1.73 0.00 0.00 1.73 1.73
Overall RTTVroof  = 1.73 W/m²

Result: <4W/m², Fulfill the Requirement

Roof



Gross Wall Area (Opaque walls + Glazing Areas) Calculation Sheet no. 1
Storey heights (Residential Units) :
1/F = 3.500 m ( 1 storey)
2/F = 3.500 m ( 1 storey)
3/F = 3.500 m ( 1 storey)
R/F(Staircase Hood) = 2.800 m ( 1 storey)

North West Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 1.50 + 0.85 + + + + + + + + + + )x 3.50 x 1 = 2.35 x 3.50 x 1 = 8.23 m²
2/F ( 0.00 + + + + + + + + + + + )x 3.50 x 1 = 0.00 x 3.50 x 1 = 0.00 m²
3/F ( 5.78 + 1.50 + + + + + + + + + + )x 3.50 x 1 = 7.28 x 3.50 x 1 = 25.48 m²
R/F(Staircase Hood) ( 5.90 + + + + + + + + + + + )x 2.80 x 1 = 5.90 x 2.80 x 1 = 16.52 m²

Gross Wall Areas 50.23 m²

South East Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 2.40 + 3.68 + + + + + )x 3.50 x 1 = 6.08 x 3.50 x 1 = 21.28 m²
2/F ( 6.16 + + + + + + )x 3.50 x 1 = 6.16 x 3.50 x 1 = 21.56 m²
3/F ( 6.37 + 0.92 + + + + + )x 3.50 x 1 = 7.29 x 3.50 x 1 = 25.52 m²
R/F(Staircase Hood) ( 0.97 + + + + + + )x 2.80 x 1 = 0.97 x 2.80 x 1 = 2.72 m²

Gross Wall Areas 71.07 m²

South West Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 6.98 + + + + + + + + + + + )x 3.50 x 1 = 6.98 x 3.50 x 1 = 24.41 m²
2/F ( 6.78 + + + + + + + + + + + )x 3.50 x 1 = 6.78 x 3.50 x 1 = 23.71 m²
3/F ( 6.78 + 0.92 + 1.10 + 0.91 + + + + + + + + )x 3.50 x 1 = 9.70 x 3.50 x 1 = 33.95 m²
R/F(Staircase Hood) ( 2.93 + + + + + + + + + + + )x 2.80 x 1 = 2.93 x 2.80 x 1 = 8.19 m²

Gross Wall Areas 90.27 m²

North East Elevations Gross Wall Area  =  Total Length of Opaque Walls & Glazing   x  Storey Height  x  No. of Storeys
1/F ( 8.64 + + + + + + + + + )x 3.50 x 1 = 8.64 x 3.50 x 1 = 30.24 m²
2/F ( 1.80 + + + + + + + + + )x 3.50 x 1 = 1.80 x 3.50 x 1 = 6.30 m²
3/F ( 2.96 + + + + + + + + + )x 3.50 x 1 = 2.96 x 3.50 x 1 = 10.36 m²
R/F(Staircase Hood) ( 0.00 + + + + + + + + + )x 2.80 x 1 = 0.00 x 2.80 x 1 = 0.00 m²

Gross Wall Areas 46.90 m²

Total Wall Areas 258.46 m²



Total Glazing Area (Window + Balcony) Calculation Sheet no. 2
Glazing heights (Residential Units) :
Face NW: 1/F (Utility) NW-W1 = 2.685 m ( 1 storey)

5/F (Staircase) NW-W2 = 0.600 m ( 1 storey)
Face SE: 1/F (Master Bedroom) W20 = 2.500 m ( 1 storey)

2/F (Living and Dining Sliding Door) SD08 = 2.500 m ( 1 storey)
3/F (Master Bedroom Window) W14 = 1.650 m ( 1 storey)
3/F (Master Bedroom Sliding Door) SD07 = 2.700 m ( 1 storey)

Face SW: 1/F (Living and Dining) SD06 = 2.700 m ( 1 storey)
1/F (Master Bedroom) W20 = 2.500 m ( 1 storey)
2/F (Living and Dining) SD08 = 2.750 m ( 1 storey)
3/F (Bedroom 2) W13 = 2.500 m ( 1 storey)
3/F (Master Bedroom Window) SD07 = 2.700 m ( 1 storey)
3/F (Master Bedroom Sliding Door) SD07 = 2.900 m ( 1 storey)
3/F (Staircase) SW-W7 = 1.950 m ( 1 storey)
R/F (Staircase) SW-W8 = 1.950 m ( 1 storey)

Face NE: 1/F (Utility) W04 = 1.650 m ( 1 storey)
1/F (Bedroom 2) W22 = 1.650 m ( 1 storey)
1/F (Bedroom 1) W26 = 1.650 m ( 1 storey)
2/F (Utility) W15 = 1.650 m ( 1 storey)
3/F (Bedroom 1 Sliding Door) D07 = 2.550 m ( 1 storey)
3/F (Bedroom 1) W14 = 1.650 m ( 1 storey)

North West Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1/F (Utility) ( 0.77 )x 2.69 x 1 = 0.77 x 2.69 x 1 = 2.07 m²
5/F (Staircase) ( 0.60 )x 0.60 x 1 = 0.60 x 0.60 x 1 = 0.36 m²

Gross Glazing Areas 2.07 m²

South East Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1/F (Master Bedroom) ( 1.60 )x 2.50 x 1 = 1.60 x 2.50 x 1 = 4.00 m²
2/F (Living and Dining Sliding Door) ( 0.50 )x 2.50 x 1 = 0.50 x 2.50 x 1 = 1.25 m²
3/F (Master Bedroom Window) ( 0.60 )x 1.65 x 1 = 0.60 x 1.65 x 1 = 0.99 m²
3/F (Master Bedroom Sliding Door) ( 0.50 )x 2.70 x 1 = 0.50 x 2.70 x 1 = 1.35 m²

Gross Glazing Areas 7.59 m²

South West Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1/F (Living and Dining) ( 3.10 )x 2.70 x 1 = 3.10 x 2.70 x 1 = 8.37 m²
1/F (Master Bedroom) ( 2.39 )x 2.50 x 1 = 2.39 x 2.50 x 1 = 5.96 m²
2/F (Living and Dining) ( 5.17 )x 2.75 x 1 = 5.17 x 2.75 x 1 = 14.20 m²
3/F (Bedroom 2) ( 2.18 )x 2.50 x 1 = 2.18 x 2.50 x 1 = 5.44 m²
3/F (Master Bedroom Window) ( 0.82 )x 2.70 x 1 = 0.82 x 2.70 x 1 = 2.21 m²
3/F (Master Bedroom Sliding Door) ( 2.66 )x 2.90 x 1 = 2.66 x 2.90 x 1 = 7.70 m²
3/F (Staircase) ( 1.11 )x 1.95 x 1 = 1.11 x 1.95 x 1 = 2.16 m²
R/F (Staircase) ( 1.11 )x 1.95 x 1 = 1.11 x 1.95 x 1 = 2.16 m²

Gross Glazing Areas 48.22 m²

North East Elevations Gross Glazing Area  =  Total Length of  Glazing   x  Glazing Height  x  No. of Storeys
1/F (Utility) ( 0.65 )x 1.65 x 1 = 0.65 x 1.65 x 1 = 1.07 m²
1/F (Bedroom 2) ( 1.20 )x 1.65 x 1 = 1.20 x 1.65 x 1 = 1.98 m²
1/F (Bedroom 1) ( 2.10 )x 1.65 x 1 = 2.10 x 1.65 x 1 = 3.47 m²
2/F (Utility) ( 0.60 )x 1.65 x 1 = 0.60 x 1.65 x 1 = 0.99 m²
3/F (Bedroom 1 Sliding Door) ( 0.75 )x 2.55 x 1 = 0.75 x 2.55 x 1 = 1.91 m²
3/F (Bedroom 1) ( 0.60 )x 1.65 x 1 = 0.60 x 1.65 x 1 = 0.99 m²

Gross Glazing Areas 10.41 m²

Total Gross Glazing Areas 68.28 m²



North West Elevations Sheet no. 3

Gross Wall Areas = 50.23 m² Wall Orientation Factor Gw = 0.965 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North West Elevations

Average Absorptivity (α) of the External Opaque Wall at North West Elevations
Glazing Areas at North West Elevations = 2.07 m²

External Wall Material (Colour/Finish)

Breakdown of Glazing Areas Gross white matt tiles

Glazing Areas Shaded by Balcony ( NW-W1 ) = 2.07 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys

1/F ( 0.77 )x 2.69 x 1 = 2.07 m²
OPF = 1.10 / 3.30 = 0.33 ESC = 0.826

Glazing Areas Unshaded ( NW-W2 ) = 0.60 m²
'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)

Total = 2.67 m² 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)

NW-WA1 Description: Tiles
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 0.01 / 1.5 = 0.0067
25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284

Opaque Wall Areas at North West Elevations = 48.16 m²

Breakdown of Opaque Wall Areas
Tiles   ( NW-WA1 ) = 48.16 m²
Window to Wall Ratio (WWR) = / = 0.04

% of wall area α Absorptivity
(Refer to Table 5)

100% 0.3

0.30

0.5White granite

Average Absorptivity =

= 3.52 W/m²K

2.07 50.23

Uw1 =



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 4 BD Ref No.
Building Address TYST 121 Block D

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North West Gross Wall Area (Ao) = 50.23 Components / Details
Window to Wall Ratio (WWR) 0.04 Wall Orientation Factor (Gw) = 0.965 Description Units NW-W1 NW-W2

Glazing Type GL-01 GL-01
Thickness m 0.012 0.012
Glazing Area (Afi) m² 2.07 0.60

Description Units NW-WA1 U-value of Glazing (Ufi) W/m²K 5.24 5.24
External Finish Material 10mm ceramic external tiles Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.13 0.04
Conductivity W/mK 1.50
Thickness m 0.010 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gw      where i= 1, 2, …, n
Average Absorptivity (α) 0.30 = 0.17 W/m²
Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details
Conductivity 2.16 Description Units NW-W1 NW-W2
Thickness 0.125 Glazing Type GL-01 GL-01
Intermediate component Thickness m 0.012 0.012
Conductivity Glazing Area (Afi) m² 2.07 0.60
Thickness Shading Coefficient of Glazing (SCf) 0.45 0.45
Intermediate component Visible Light Transmittance (VLT) % 52 52
Conductivity W/mK External Reflectance (ER) % 6 6
Thickness m External Shading Miltiplier (ESC) 0.826 1.000
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.62 0.22
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw   where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 48.16   = 0.83 W/m²
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 3.49

Summary of RTTV at North West Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw       where i= 1, 2, …, n  = 3.49 + 0.17 + 0.83

= 3.49 W/m² = 4.49 W/m²

Code No.

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.



South East Elevations Sheet no. 5

Gross Wall Areas = 71.07 m² Wall Orientation Factor Gw = 1.051 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South East Elevations

Glazing Areas at South East Elevations = 7.59 m² Average Absorptivity (α) of the External Opaque Wall at South East Elevations

External Wall Material (Colour/Finish)
Breakdown of Glazing Areas Gross white matt tiles
Glazing Areas Unshaded ( W20 ) = 4.00 m²

( SD08 ) = 1.25 m²
( W14 ) = 0.99 m²
( SD07 ) = 1.35 m²

Total = 7.59 m² 'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)

SE-WA1 Description: Tiles
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 0.01 / 1.5 = 0.0067
25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
1

0.284
Opaque Wall Areas at Gross Wall Areas = 63.48 m²

SE-WA2 Description: Aluminum Cladding
Breakdown of Opaque Wall Areas Wall Material
Tiles   ( SE-WA1 ) = 57.55 m² External surface film resistance Ro = 0.044
Aluminum Cladding   ( SE-WA2 ) = 5.94 m² Air space resistanace (Refer to Table 3) Ra = 0

15mm aluminium cladding 0.015 / 160 = 0.000
Window to Wall Ratio (WWR) = / = 0.11 50mm insulation board 0.05 / 0.034 = 1.471

125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 1.713
1

1.713

% of wall area

Average Absorptivity =

100%
α Absorptivity

0.30

0.3

W/m²K

7.59 71.07

Uw1 = = 3.52 W/m²K

White granite 0.5

Uw2 = = 0.58



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 6 BD Ref No.
Building Address TYST 121 Block D

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South East Gross Wall Area (Ao) = 71.07 Components / Details
Window to Wall Ratio (WWR) 0.11 Wall Orientation Factor (Gw) = 1.051 Description Units W20 SD08 W14 SD07

Glazing Type GL-01 GL-01 GL-01 GL-01
Thickness m 0.012 0.012 0.012 0.012
Glazing Area (Afi) m² 4.00 1.25 0.99 1.35

Description Units SE-WA1 SE-WA2 U-value of Glazing (Ufi) W/m²K 5.24 5.24 5.24 5.24
External Finish Material 10mm ceramic external 15mm aluminium cladding Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.20 0.06 0.05 0.07
Conductivity W/mK 1.50 160.00
Thickness m 0.010 0.015 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gwwhere i= 1, 2, …, n
Average Absorptivity (α) 0.30 0.50 = 0.38
Intermediate component 25mm external rendering and tile adhesive 50mm insulation board
Conductivity W/mK 0.72 0.034
Thickness m 0.025 0.050 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall 125mm concrete wall Components / Details
Conductivity W/mK 2.16 2.16 Description Units W20 SD08 W14 SD07
Thickness m 0.125 0.125 Glazing Type GL-01 GL-01 GL-01 GL-01
Intermediate component Thickness m 0.012 0.012 0.012 0.012
Conductivity W/mK Glazing Area (Afi) m² 4.00 1.25 0.99 1.35
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.45 0.45 0.45
Intermediate component Visible Light Transmittance (VLT) % 52 52 52 52
Conductivity W/mK External Reflectance (ER) % 6 6 6 6
Thickness m External Shading Miltiplier (ESC) 1.000 1.000 1.000 1.000
Internal Finish Material 15mm internal plaster 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 1.11 0.35 0.28 0.38
Conductivity W/mK 0.72 0.72
Thickness m 0.015 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 0.58 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw  where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 57.55 5.94   = 2.11
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 3.21 0.09

Summary of RTTV at South East Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw   where i= 1, 2, …, n  = 3.30 + 0.38 + 2.11

= 3.30 W/m² = 5.78 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.

Code No.



South West Elevations Sheet no. 7

Gross Wall Areas = 90.27 m² Wall Orientation Factor Gw = 1.092 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at South West Elevations

Average Absorptivity (α) of the External Opaque Wall at South West Elevations
Glazing Areas at South West Elevations = 48.22 m²

External Wall Material (Colour/Finish)

Breakdown of Glazing Areas Gross white matt tiles
Glazing Areas Unshaded ( SD06        ) = 8.37 m²

( W20 ) = 5.96 m²

Glazing Areas Shaded by Balcony ( SD08 ) = 14.20 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys

2/F ( 5.17 )x 2.75 x 1 = 14.20 m²
OPF = 1.09 / 3.30 = 0.33 ESC = 0.765

Glazing Areas Shaded by Side Fin (Left) ( W13        ) = 5.44 m² 'U' value of Opaque Wall Areas
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys   U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)

3/F ( 2.18 )x 2.50 x 1 = 5.44 m² Ro Surface film resistance of external surface (Refer to Table 2)
SPF = 1.09 / 2.22 = 0.49 ESC = 0.956 Ra Air space resistance (Refer to Table 3)

x Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)

Glazing Areas Shaded by Balcony ( SD07        ) = 2.21 m² SW-WA1 Description: Tiles
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys Wall Material

3/F ( 0.82 )x 2.70 x 1 = 2.21 m² External surface film resistance Ro = 0.044
OPF = 1.09 / 3.30 = 0.33 ESC = 0.765 Air space resistanace (Refer to Table 3) Ra = 0

10mm ceramic external tiles 0.01 / 1.5 = 0.0067
Glazing Areas Shaded by Side Fin (Right) & Balcony ( SD07        ) = 7.70 m² 25mm external rendering and tile adhesive 0.025 / 0.72 = 0.035

Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys 125mm concrete wall 0.125 / 2.16 = 0.058
3/F ( 2.66 )x 2.90 x 1 = 7.70 m² 15mm internal plaster 0.015 / 0.72 = 0.021

OPF = 1.09 / 3.30 = 0.33 ESC1 = 0.765 Internal surface film resistance Ri = 0.12
SPF = 1.09 / 3.50 = 0.31 ESC2 = 0.925 Total 0.284
ESC = x = 0.707 1

0.284
Glazing Areas Unshaded ( SW-W7        ) = 2.16 m²

( SW-W8        ) = 2.16 m² SW-WA2 Description: Aluminum Cladding
Wall Material

Total = 48.22 m² External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0

Opaque Wall Areas at South West Elevations = 42.05 m² 15mm aluminium cladding 0.015 / 160 = 0.000
50mm insulation board 0.05 / 0.034 = 1.471
125mm concrete wall 0.125 / 2.16 = 0.058

Breakdown of Opaque Wall Areas 15mm internal plaster 0.015 / 0.72 = 0.021
Tiles   ( SW-WA1 ) = 30.28 m² Internal surface film resistance Ri = 0.12
Aluminum Cladding   ( SW-WA2 ) = 11.77 m² Total 1.713

1
1.713

Window to Wall Ratio (WWR) = / = 0.53

0.30

% of wall area α Absorptivity
 (Refer to Table 5)

100% 0.3

Average Absorptivity =

White granite 0.5
Aluminium Alloy 0.5

Uw2 = W/m²K= 0.58

= 3.52 W/m²KUw1 =

90.27

0.765 0.925

48.22



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 8 BD Ref No.
Building Address TYST 121 Block D

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South West Gross Wall Area (Ao) = 90.27 Components / Details
Window to Wall Ratio (WWR) 0.53 Wall Orientation Factor (Gw) = 1.092 Description Units SD06 W20 SD08 W13 SD07 SD07 SW-W7 SW-W8

Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Thickness m 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
Glazing Area (Afi) m² 8.37 5.96 14.20 5.44 2.21 7.70 2.16 2.16

Description Units SW-WA1 SW-WA2 U-value of Glazing (Ufi) W/m²K 5.24 5.24 5.24 5.24 5.24 5.24 5.24 5.24
External Finish Material 10mm ceramic external tiles 15mm aluminium cladding Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.34 0.24 0.58 0.22 0.09 0.31 0.09 0.09
Conductivity W/mK 1.50 160.00
Thickness m 0.010 0.015 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gw where i= 1, 2, …, n
Average Absorptivity (α) 0.30 0.50 = 1.96 W/m²
Intermediate component 25mm external rendering and tile adhesive 50mm insulation board
Conductivity W/mK 0.72 0.034
Thickness m 0.025 0.050 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall 125mm concrete wall Components / Details
Conductivity W/mK 2.16 2.16 Description Units SD06 W20 SD08 W13 SD07 SD07 SW-W7 SW-W8
Thickness m 0.125 0.125 Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Intermediate component Thickness m 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
Conductivity W/mK Glazing Area (Afi) m² 8.37 5.96 14.20 5.44 2.21 7.70 2.16 2.16
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Intermediate component Visible Light Transmittance (VLT) % 52 52 52 52 52 52 52 52
Conductivity W/mK External Reflectance (ER) % 6 6 6 6 6 6 6 6
Thickness m External Shading Miltiplier (ESC) 1.00 1.00 0.765 0.956 0.765 0.707 1.00 1.00
Internal Finish Material 15mm internal plaster 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 1.90 1.36 2.47 1.18 0.38 1.24 0.49 0.49
Conductivity W/mK 0.72 0.72
Thickness m 0.015 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 0.58 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw   where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 30.28 11.77   = 9.51 W/m²
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 1.38 0.15

Summary of RTTV at South West Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw where i= 1, 2, …, n  = 1.53 + 1.96 + 9.51

= 1.53 W/m² = 13.00 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.

Code No.



North East Elevations Sheet no. 9

Gross Wall Areas = 46.90 m² Wall Orientation Factor Gw = 0.924 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at North East Elevations

Glazing Areas at North East Elevations = 10.41 m² Average Absorptivity (α) of the External Opaque Wall at North East Elevations

External Wall Material
Breakdown of Glazing Areas Gross white matt tiles
Glazing Areas Unshaded ( W04 ) = 1.07 m²

( W22 ) = 1.98 m²

Glazing Areas Unshaded ( W26        ) = 3.47 m²
'U' value of Opaque Wall Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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)
Glazing Areas Unshaded ( W15 ) = 0.99 m² Ra Air space resistance (Refer to Table 3)

x Thickness of building materials
k Thermal conductivity of building materials (Refer to Table 1)

Glazing Areas Shaded by Utility Platform ( D07 ) = 1.91 m²
Glazing Area  =  Length of  Glazing   x  Glazing Height  x  No. of Storeys NE-WA1 Description: Tile

( 0.75 )x 2.55 x 1 = 1.91 m² Wall Material
OPF = 1.00 / 3.30 = 0.30 ESC = 0.830 External surface film resistance Ro = 0.044

Air space resistanace (Refer to Ra = 0
Glazing Areas Unshaded ( W14 ) = 0.99 m² 10mm ceramic external tiles 0.01 / 1.5 = 0.0067

25mm external rendering and tile 0.025 / 0.72 = 0.035
125mm concrete wall 0.125 / 2.16 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total 0.284
Total = 10.41 m² 1

0.284

Opaque Wall Areas at Gross Wall Areas = 36.49 m²

Breakdown of Opaque Wall Areas
Tile   ( NE-WA1 ) = 36.49 m²

Window to Wall Ratio (WWR) = / = 0.2210.41 46.90

Uw1 = = 3.52 W/m²K

Average Absorptivity = 0.30

% of wall/roof area α Absorptivity (Refer to Table 5)
100% 0.3



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 1 - Calculation of RTTVwall of Each Facade

Sheet No. 10 BD Ref No.
Building Address TYST 121 Block D

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing North East Gross Wall Area (Ao) = 46.90 Components / Details
Window to Wall Ratio (WWR) 0.22 Wall Orientation Factor (Gw) = 0.924 Description Units W04 W22 W26 W15 D07 W14

Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Thickness m 0.012 0.012 0.012 0.012 0.012 0.012
Glazing Area (Afi) m² 1.07 1.98 3.47 0.99 1.91 0.99

Description Units NE-WA1 U-value of Glazing (Ufi) W/m²K 5.24 5.24 5.24 5.24 5.24 5.24
External Finish Material 10mm ceramic external Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.07 0.13 0.23 0.07 0.13 0.07
Conductivity W/mK 1.50
Thickness m 0.010 Heat Conduction through Glazing  = 0.64 (Afi/Ao) Ufi Gwwhere i= 1, 2, …, n
Average Absorptivity (α) 0.30 = 0.69
Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component 125mm concrete wall Components / Details
Conductivity W/mK 2.16 Description Units W04 W22 W26 W15 D07 W14
Thickness m 0.125 Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Intermediate component Thickness m 0.012 0.012 0.012 0.012 0.012 0.012
Conductivity W/mK Glazing Area (Afi) m² 1.07 1.98 3.47 0.99 1.91 0.99
Thickness m Shading Coefficient of Glazing (SCf) 0.45 0.45 0.45 0.45 0.45 0.45
Intermediate component Visible Light Transmittance (VLT) % 52 52 52 52 52 52
Conductivity W/mK External Reflectance (ER) % 6 6 6 6 6 6
Thickness m External Shading Miltiplier (ESC) 1.00 1.00 1.00 1.00 0.83 1.00
Internal Finish Material 15mm internal plaster Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.40 0.73 1.28 0.37 0.59 0.37
Conductivity W/mK 0.72
Thickness m 0.015
U-value of Opaque Area (Uwi) W/m²K 3.52 Solar Radiation through Glazing  = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw  where i= 1, 2, …, n
Opaque Wall Area (Awi) m² 36.49   = 3.73
Heat Conduction = 3.57(Awi/Ao) Uwi αwi Gw 2.71

Summary of RTTV at North East Elevations
 Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi αwi Gw   where i= 1, 2, …, n  = 2.71 + 0.69 + 3.73

= 2.71 W/m² = 7.13 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Walls
Components / Details Code No.

Code No.

Code No.



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building
Tower 1
Sheet No. 11 BD Ref No.
Building Address TYST 121 Block D

Overall Gross Wall Area  [a] 258.46 m²

Gross Wall
Area

 Heat
Conduction

through
Opaque Walls

Heat
Conduction

through Glazing

Solar Radiation
through Glazing

RTTVwall  at
Each Facade

Area-weighted
RTTVwall

(m²) (W/m²) (W/m²) (W/m²) (W/m²) (W/m²)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]x[b]/[a]

North West 50.23 3.49 0.17 0.83 4.49 0.87
South East 71.07 3.30 0.38 2.11 5.78 1.59
South West 90.27 1.53 1.96 9.51 13.00 4.54
North East 46.90 2.71 0.69 3.73 7.13 1.29

Overall RTTVwall  = 8.30 W/m²

Result: <14W/m², Fulfill the Requirement

Facade Orientation
Facing



Roof Sheet no. 12

Gross Roof Areas = 65.80 m²
(Opaque Walls + Skylight Areas) (Aro) at Roof Roof Orientation Factor Gs = 2.16 (Refer to Table 9)

Skylight Areas at Roof = 0.00 m² Average Absorptivity (α) of the External Opaque Wall at Roof

Breakdown of Skylight Areas External Roof Material (Colour/Finish)
( ) = 0.00 m² Gross white matt tiles

Average Absorptivity =

'U' value of Opaque Roof Areas
  U = 1/(Ri+x1/k1+x2/k2+…+xn/kn+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
30mm tiles 0.03 / 1.5 = 0.020
50mm mortar 0.05 / 0.72 = 0.069

Opaque Areas at Roof = 65.80 m² 30mm insulation board 0.03 / 0.034 = 0.882
150mm concrete slab 0.15 / 2.16 = 0.069

Breakdown of Opaque Roof Areas 15mm internal plaster 0.015 / 0.38 = 0.039
RC Roof Areas ( R1 ) = 65.80 m² Internal surface film resistance Ri = 0.162
2/F Obtained from floor plan 7.14 m² Total 1.298
R/F Obtained from floor plan 38.66 m² 1
Top Roof Obtained from floor plan 19.994 m² 1.298Uw1 = = 0.77 W/m²K

% of roof area α Absorptivity
100% 0.3

0.3



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Roof) 1 - Calculation of RTTVroof

Sheet No. 13 BD Ref No.
Building Address TYST 121 Block D

Roof Orientation Facing Flat Gross Roof Area (Aro) = 65.80
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16

Description Units
External Finish Material
Conductivity W/mK
Thickness m
Average Absorptivity (α)
Intermediate component
Conductivity W/mK
Thickness m
Intermediate component
Conductivity W/mK
Thickness m
Intermediate component
Conductivity W/mK
Thickness m
Intermediate component
Conductivity W/mK
Thickness m
Internal Finish Material
Conductivity W/mK
Thickness m
U-value of the Roof (Uri) W/m²K
Opaque Roof Area (Ari) m²
Heat Conduction = 3.47(Ari/Aro) Uri αri Gs

 Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri αri Gs where i= 1, 2, …, n
= 1.73 W/m²

Part 1 - Calculation of Heat Conduction through Opaque Roof
Components / Details Code No.

R1
30mm tiles

1.50
0.030
0.3

50mm mortar
0.72
0.050

30mm insulation board
0.034
0.030

150mm concrete slab
2.16
0.15

65.80
1.73

15mm internal plaster
0.38
0.015
0.77



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
Form RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes
Tower 1
Sheet No. 14 BD Ref No.
Building Address TYST 121 Block D

Overall Roof Area  [a] 65.80 m²

Gross Roof
Area

 Heat
Conduction

through
Opaque Roof

Heat
Conduction

through
Skylight

Solar Radiation
through
Skylight

RTTVroof at
Each Type of

Roof

Area-weighted
RTTVroof

(m²) (W/m²) (W/m²) (W/m²) (W/m²) (W/m²)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]x[b]/[a]

Flat Roof 65.80 1.73 0.00 0.00 1.73 1.73
Overall RTTVroof  = 1.73 W/m²

Result: <4W/m², Fulfill the Requirement

Roof


















	APP-156 Appendix A (Block A)
	APP-156 Appendix A (Block B&C)
	APP-156 Appendix A (Block D)
	TYST RTTV Calculation (Block A) r1
	TYST RTTV Calculation (Block B&C) r1
	TYST RTTV Calculation (Block D) r1
	Record Plan
	Published Specification for the Building Materials Used

