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1. Registered Professional Engineers

EERBREFEE 2. 2R
RTTV calculated by Dz, Architect

D3. Hith - FEERH ¢
3. Others, please specify:

B (FE8T)
No. of Storeys
(Residential Units)

%= 1 Table 1
BEFSHEETRERE Deemed to Satisfy RTTVyy,,
SMEEAE 75
Facade Orientation Facing N\/V NE SE SW
FHRUTRE
Average Absorptivity O 5 O . 5 O . 5 O ; 5

iii?%?dfftib@amano 1:5.35 1255 112191258
sangcoencenorcmare  [0.44 044 0.44 .44
Average shaang Comaentarracate 044 038 [0.44  0.32
TRHEAE 55 %« 55 %55 » 55 % % % % %

Visible Light Transmittance
ShEBR S =R
Ex:emal Reflectance 18 % 18 % 18 % 18 % % % % %

RUAL - MG TRMREEME + TREMELHEAPP-156 (15%A) (03/2019)-P.1/3  PNAP APP-156 (Appendix A) (01/2021) - P.1/3



% 2 Table 2

HECEMWIRE RTTVyyay
SMEFA R 7 L
Facade Orientation INW INE SE SW
Facing
EEPRIES i
Wall Orientation Factor O . 965 O . 924 1 . 05 1 1 . 092
SN AR E T
(fEEE ) 97 49 BEEEENLLH 103 . 06 BEABENLLE 95 . 88 BEEEE LA 1 06 . 83 &SRB
Total External Wall Area . Window to Wall W Window to Wall Window to Wall . Window to Wall
(Residential Units) Tk M Ratio FHAR M |Ratio FHR ™ Ratio FIR M patio
BEAER ) . ) . g ; ) .
Total Window Area 1823 m? 1823974940.4 m? 202051537.87 m? 787958841 39 m2 4139:10683
a»"g:tg OWE*:%E 4 l 2 ER/TAK 3 17 E45/F 5% 4 7 BA/TAK 3 7 BA/ A #
paque 2 2 2 2
Conduction |[Wall * Vi ° Wi ¢ W * Wim
BE ER/FRHK ER/FHk ER/FRK ER/FRHK
Window O . 2 W/m? O . 41 Wim? O . 1 Wim? O . 48 W/m?
BE KIBERE Hif SC= |VLT= D i 4 SC=" [VLT= I:] [i:ipi | SC= [VLT= l:] [ SC= |VLT=
indew  |CiRes TV iy [Aceas w|Raye  [Area= w|Ray  |Area w|Rape  |Area %
Reflective ER= Reflective ER= Reflective ER= Reflective ER=
FAK FHHK Frk Tk
m# % m? % m? % m? %
E] [t SC= |VLT= |:| EHiE SC= |VLT= D El SC= [VLT= |:] Hif SC= |VLT=
=6 Area= wl BE Area= % B8 Area= w|Be Area= %
Tinted _ Tinted _ Tinted 5 Tinted
FHsk i THsk ER= FAK ER= Tk ER=
ml % ml % ml t% ml %
m| |SC= |WLT= mE |SC= [wLT= m|E |SC= |WLT= E| |SC= |WLT=
o] Area= 55 o | 588 Area= 55 o | 558 Area= 55 o | 1588 Area= 55 %
Coar 11823044 |oo %™ §035D44 |o (O 7787 D44 |gre [T K136D44 g
ok 18« A8 . AL s RGOl I -
ke A = & = A = 5 =
gr:zkijz Yes D No Yes D No Yes D No Yes D No
SMEXY  |SMREEY =] & SRRy B =3 SMEREY A 3 SMREBEY A 3
External Overhang D Yes No Overhang D Yes No Overhang D Yes No Overhang D Yes No
Shading
REEREY A Fis REEREY A = RgEEREY A i RgEBEY A i
Sidefin D Yes No Sidefin D Yes No Sidefin D Yes No Sidefin D Yes No
??*’ﬁ?@f%ﬁ%% 3 3 1 /T 5 7 1 R/ 5k 1 58 R&/F5% 6 86 4/
olar Radiation throug . 3 " 5
Glazing % Wim N Wim - W/m . W/m
FHRHEE
Average Absorptivity O “ 5 O . 5 O . 5 O . 5
HIEIMER
BEETHBEE 7 6 4 /K 9 29 RR/FHK 6 3 8 BR/FHK l 1 O 4 BR/TH%K
RTTV\y,) at each facade L Wim? . Wim? ° Wim? * W/m#
RIS EEmERE 8 66 R#/F5K
Overall RTTV . . Wim#

SBAUAL -

&R TR RS+ TRMFREEAPP-156 (1##A) (03/2019)-P.2/3

PNAP APP-156 (Appendix A) (01/2021) - P2/3




# 3 Table 3

BREEMEEE RTTVpeor
JEALVRITES 3|
Roof Orientation Factor 2.16
BIRAEE (281 FEHHK
Total Roof Area (Residential Units) 134.01 m?
REREE 0 FAHK
Total Skylight Area m?
i BIa ER/FHK
Heat Roof 1.1 W/m?
Conduction & RR/TRR
Skylight 0 Wim?
x& WIEER RattE HiE= FEHK
Skylight Glass Type D Reflective Area= m? | SC= VLT= % | ER= %
m b=1=) Hif= FERK
Tinted Area= m? | SC= VLT= % | ER= %
D BHA Hif= FHK
Clear Area= m? | SC= VLT= % | ER= %
EEIRE =] b
Double Glazing D Yes D No
SMESE) =] B
External Shading D Yes D No
FERBOKBIESE BH/FRK
Solar Radiation through Glazing W/m?
FHRHMEE (ETE) 05
Average Absorptivity (roof) '
RETRESREXE R&/FRK
Overall RTTVg, ¢ 1.1 Wim?
wE
Signature*
AR BB BOACIS | BUERITEH - #
Any false certification or declaration
may be subject to legal action.®*
HH#A Date
(203 2je| =T
Hdd HAmm F yyyy
RAAL - EMEE TN R E L T2eMEEBEAPP-156 (FisRA) (03/2019)- P.3/3 PNAP APP-156 (Appendix A) (01/2021) - P3/3
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NORTH-WEST __ Elevations

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao)

Glazing Areas

Breakdown of Glazing Areas

Glazing Areas Unshaded
GIF

1IF

Opaque Wall Areas

Breakdown of Opaque Wall Areas
Stone Cladding 200mm RC Wall Areas
GIF

1/F

Stone Cladding 125mm RC Wall Areas
GIF

1/F

Aluminium Cladding RC Wall
1/F

Aluminium Window Frame
GIF

1IF

Window to Wall Ratio (WWR)

0.75
0.75
3.404
1.018
0.944
0.944

2.195
2.325
3.935

0.875
2.325

0.875
4.364

2.162

X X X X X X

X X X X X

Elevations
Elevations
( NW-F1 )
2.063 X 1
1 X 1
2.985 X 1
2.965 X 1
1.865 X 1
1.05 X 1
Elevations
( NW-w1 )

3.5 X 1
3.05 X 1
4.45 X 1

( NW-w2 )
3.5 X 1
3.565 X 1
4.45 X 1
4.45 X 1
0.935 X 1
( NW-W3 )

3.515 X 1
( NW-w4 )

18.23 / 97.49

n

n

97.49

18.23

18.23
1.55
0.75

10.16
3.02
1.76
0.99

79.26

32.28
7.68
7.09

17.51

2317
3.06
1.78

10.35
3.89
4.08

7.56
7.56

16.25
1.20
11.98
3.07

0.19

Wall Orientation Factor

Average Absorptivity (a) of the External Opaque Wall

at

Sheet no.
0.965 (Refer to Table 9)

NORTH-\ Elevations

N RN TN

3333333

NN

NN TN

333 3
(S

(N

333333
~ (St

N

3
N

3
™

33 3 3
)

N

External Wall Material (Colour / Finish) % of wall area o Absorptivity (Refer to Table 5)
Granite 80% 0.5
Alumnium 20% 0.5
2 0
& 0
= 0
0.50
U’ viaue of Opaque Wall Areas
U=1/(Ri+x /ki+x/k+..+X/k,+Ra+Ro) where Ri Surface flim resistance of internal surface (Refer to Table 2)
Ro Surface flim 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-W1 Description: Stone Cladding 200mm RC Wall Areas
Wall Material k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 / 2.9 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.2 / 2.16 = 0.093
- 0 / - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.377
- 1 & 2
Uw1i = _“T = 2.65 W/m°K
NW-W2 Description: Stone Cladding 125mm RC Wall Areas
Wall Material k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 / 2.9 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.125 / 2.16 = 0.058
- 0 / - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.342
= 1 - 2
Uw2 = W = 2.92 Wim‘K
NW-W3 Description: Aluminium Cladding RC Wall
Wall Material k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Aluminum alloy typical 0.03 / 160 = 0.000
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.2 / 2.16 = 0.093
- / - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.367
= 1 = 2
Uw3l = W = 273 Wim°K
NW-W4 Description: Aluminium Window Frame
Wall Material Kk R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.1
Aluminum alloy typical 0.03 / 160 = 0.000
- / - = 0.000
- / - = 0.000
- / - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.274
Uwd= — 1+ = 3.65 W/m?K




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

Sheet No. 2 BD Ref No. ___BD 2/4020/19
Building Address 36A BRAGA CIRCUIT, HO MAN TIN, KOWLOON
Part 2 - Calculation of Heat Conduction though Glazing

Facade Orientation Facing NORTH-WEST Gross Wall Area (Ao) = 97.49 Components / Details Code No.
Window to Wall Ratio (NWR) 0.19 Wall Orientation Factor (Gw) = 0.965 Description Unit NW-F1

_ Glazing Type IGU

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.028
Components / Details Code No. Glazing Area (Afi) m? 18.23
Description Units NW-W1 NW-W2 NW-W3 NW-W4 U-valueof Glazing (Ufi) Wim?K 1.76
External Finish Material Granite Granite Alumlngm alloy Alumlmljm alloy

typical typical Heat Condution = 0.64 (Afi/Ao) Uf Gw 0.20
Conductivity W/mk 2.9 2.9 160 160
Thickness m 0.03 0.03 0.03 0.03 Heat Conduction through Glazing = 0.64 (Afi/Ao) Uf Gw wherei=1,2,....n
Average Absorptivity (o) 0.50 0.50 0.50 0.50 = 0.20 Wim?
Intermediate component Air gap Air gap Air gap
Conductivity W/mk - - -
Thickness m 0.06 0.06 0.06 Part 3 - Calculation of Solar Radiation though Glazin
Intermediate component Components / Details Code No.
Conductivity W/mk Description Unit NW-F1
Thickness m Glazing Type IGU
Intermediate component Thickness m 0.028
Conductivity W/mk Glazing Area (Afi) m? 18.23
Thickness m Shading Coefficient of Glazing (SCf) 0.44
Intermediate component Normal weight Bohmal bt Normal weight - Visible Light Transmittance (VLT) [% 55
aggregate aggreqgate aggreqate

Conductivity W/mk 2.16 2.16 2.16 - External Reflectance (ER) % 18
Thickness m 0.20 0.125 0.2 External Shading Multiplier (ESC) 1.00
Internal Finish Material - - - - Solar Radiation = 41.75 (Afi/Ao)(Scfi)(ESCwi)Gw 3.31
Conductivity W/mk - - - -
Thickness m - - - -
U-value of Opaque Area (Uwi) W/m2K 2.65 2.92 2.73 3.65 Solar Radiation through Glazing = 41.75 (Afi/Ao)(Scfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 32.28 23.17 7.56 16.25 = 3.31 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 1.51 1.20 0.36 1.05

Summary of RTTV at NORTH-WEST Elevations
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2,...,n = 412 + 0.2 + 3.31
= 412 Wim? = 7.64 Wim?
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NORTH-EAST

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao)

Glazing Areas
Breakdown of Glazing Areas
Glazing Areas

1/F

Glazing Door Areas

GIF

Glazing Door Areas
GIF

Glazing Door Areas
GIF

Glazing Areas
1/F

Opaque Wall Areas

Breakdown of Opaque Wall Areas
Stone Cladding 200mm RC Wall Areas
GIF

1/F

Stone Cladding 125mm RC Wall Areas
GIF

Aluminium Window Frame
GIF
1/F

Window to Wall Ratio (WWR)

Elevations

at NORTH-EAST Elevations
at NORTH-EAST Elevations
Unshaded
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
( 06
( 06
( 06
( 06
( 147

Shaded by balcony & Built-Fin (Projection on Right)
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys

( 2685
OPF = 0.49
SPF-L = 05

ESC = 0.884

Shaded by balcony & Built-Fin (Projection on Left)

( 2685
OFF & 0.49
SPF-R s 05

ESC = 0.884

Shaded by Cover of Balcony

( 0.965
OPF = 1.595
ESC

Shaded by Cover of Balcony

( 195
OPF = 0.45
ESC
at NORTH-EAST Elevations
Unshaded

( 2.85

( 2.83

( 465
Unshaded

( 0.61

( 0.51

( 0.81
Unshaded

/
i

X

/
i

2.985
0.635
0.921

2.985
0.635
0.921

2.785

0.16
2.682

0.16
2.685

)X
x
)X
X
X

X
x
X

)X
)X
X

1.035
1.035
1.865
1.865
2.965

2.985

0.151

2.985

0.151

2.785

X X X X X

x X

x

- a s

1
ESCoeirang

ESCqn

1
Escaverhang

ESCyn

2
ESCoverhang

2
Escowrhang

(

"

(

(

(

40.35

NE-F1

0.62
0.62
112
112
4.36

NE-F2

8.0147
0.884
0.921
0.814

NE-F3

8.01473
0.884
0.921
0.814

NE-F4
56163
0.789
0.789

NE-F§

10.8615
0.862
0.862

NE-W1
10.16
12.59

435

NE-W2
217

1.24
NE-W3

22,74

7.903

/

)

)

aru

~

3~

)

N

103.06 m’

40.35 m’

7.84 m’

8.01 m*

562 m

10.86 m

N

62.72 m

27.10 m’

30.64 m*

0.39

Wall Orientation Factor

Gw

Average Absorptivity (a) of the External Opaque Wall

at

Sheet no. 3
0.924 (Refer to Table 9)

NORTH-I Elevations

External Wall Material (Colour / Finish) % of wall area a Absomptivity (Refer to Table 5)
Granite 80% 0.5
Alumnium 20% 0.5
£ 0
= 0
£ 0
0.50
U' viaue of Opaque Wall Areas
U=1/(Ri+x,/ki+x3/ky+ ... +X,/k, + Ra+ Ro) where Ri Surface flim resistance of internal surface (Refer to Table 2)
Ro Surface flim 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-W1 Description: Stone Cladding 200mm RC Wall Areas
Wall Material X k R
External surface fiim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 / 29 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.2 / 2.16 = 0.093
- 0 / - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.377
uwi= 1 = 265 wimk
0.377
NE-W2 Description: Stone Cladding 125mm RC Wall Areas
Wall Material X k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 / 29 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.125 / 2.16 = 0.058
- 0 / - = 0.000
Intemal surface film resistance Ri = 0.12
Total 0.342
- 1 -
Uw2= —a - 292 wWimK
NE-W3 Description: Aluminium Window Frame
Wall Material X k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Aluminum alloy typical 0.03 / 160 = 0.000
- / - = 0.000
- / - = 0.000
- / - = 0.000
Intemal surface film resistance Ri = 0.12
Total 0.274
_ 1 - 2
Uw3 = o274 = 3.65 Wm?K



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014

For RTTV (Wall) 1 - Calculation of RTTV,,,; of Each Facade

Sheet No.
Building Address

4

BD Ref No.
36A BRAGA CIRCUIT, HO MAN TIN, KOWLOON

BD 2/4020/19

Part 2 - Calculation of Heat Conduction though Glazin
Fagade Orientation Facing NORTH-EAST Gross Wall Area (Ao) = 103.06 Components / Details Code No.
Window to Wall Ratio (WWR) 0.39 Wall Orientation Factor (Gw) = 0.924 Description Unit NE-F1 NE-F2 NE-F3 NE-F4 NE-F5
Glazing Type IGU IGU IGU IGU IGU

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.028 0.028 0.028 0.028 0.028
Components / Details Code No. Glazing Area (Afi) m? 7.84 8.01 8.01 5.62 10.86
Description Units NE-W1 NE-W2 NE-W3 U-valueof Glazing (Ufi) W/m2K 1.76 1.76 1.76 1.76 1.76
External Finish Material Granite Granite Alumlmfm alloy

typical Heat Condution = 0.64 (Afi/Ao) Uf Gw 0.08 0.08 0.08 0.06 0.11
Conductivity W/mk 2.9 2.9 160
Thickness m 0.03 0.03 0.03 Heat Conduction through Glazing = 0.64 (Afi/Ao) Uf Gw wherei=1,2,...,n
Average Absorptivity (o) 0.50 0.50 0.50 = 0.41 Wim?
Intermediate component Air gap Air gap
Conductivity W/mk - -
Thickness m 0.06 0.06 Part 3 - Calculation of Solar Radiation though Glazing
Intermediate component Components / Details Code No.
Conductivity W/mk Description Unit NE-F1 NE-F2 NE-F3 NE-F4 NE-F5
Thickness m Glazing Type IGU IGU IGU IGU IGU
Intermediate component Thickness m 0.028 0.028 0.028 0.028 0.028
Conductivity W/mk Glazing Area (Afi) m2 7.84 8.01 8.01 5.62 10.86
Thickness m Shading Coefficient of Glazing (SCf) 0.44 0.44 0.44 0.44 0.44
Intermediate component Normal weight onlirigin. ol : Visible Light Transmittance (VLT)  |% 55 55 55 55 55

|_agaregate concret

Conductivity W/mk 2.16 2.16 - External Reflectance (ER) % 18 18 18 18 18
Thickness m 0.2 0.125 - External Shading Multiplier (ESC) 1.00 0.814 0.814 0.789 0.862
Internal Finish Material - - - Solar Radiation = 41.75 (Afi/A0)(Scfi)(ESCwi)Gw 1.29 1.07 1.07 0.73 1.54
Conductivity W/mk - - -
Thickness m 0 0 -
U-value of Opaque Area (Uwi) |w/m?K 2.65 2.92 3.65 Solar Radiation through Glazing = 41.75 (Afi/A0)(Scfi)(ESCwi)Gw wherei=1,2,..,n
Opagque Wall Area (Awi) m? 27.10 4,97 30.64 = 5.71 W/m?
Heat Conduction = 3.57(Awi/A0) Uwi awi Gw 1.15 0.23 1.79

Heat Conduction through Opaque Walls =

3.57(Awi/Ao) Uwi awi Gw
Wim?

3.17

where i=1, 2, ..

. n

Summary of RTTV at NORTH-EAST Elevations

Wim?

1.29
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SOUTH-E Elevations

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao)

Glazing Areas
Breakdown of Glazing Areas

Glazing Areas Unshaded
G/F

Opaque Wall Areas

Breakdown of Opaque Wall Areas
Stone Cladding 200mm RC Wall Areas

GIF
1/F
Stone Cladding 125mm RC Wall Areas
G/F
1/F

Aluminium Window Frame
G/F

Window to Wall Ratio (WWR)

at

at

2.526

at

0.6
5.285
10.645

0.5
3.74

SOUTH-E Elevations

SOUTH-E Elevations

(
3.115

SOUTH-E Elevations

(
3.565
3.5
4.45

(
3.565

4.45

(

7.87

95.88

7.87

7.87
7.87

88.01

68.01

2.14
18.50
47.37

18.43
1.78
16.64

1.58
1.58

0.08

Wall Orientation Factor

Average Absorptivity (a) of the External Opaque Wall

at

Sheet no. 5
1.051 (Refer to Table 9)

SOUTH-E Elevations

N TN

3333

3!\)

External Wall Material (Colour / Finish) % of wall area a Absorptivity (Refer to Table 5)
Granite 80% 0.5
Alumnium 20% 0.5
E 0
= 0
- 0
0.50
U' vlaue of Opaque Wall Areas
U=1/(Ri+xi/ki+x2/ka+ ... + X,/ ky+Ra+Ro) where Ri Surface flim resistance of internal surface (Refer to Table 2)
Ro Surface flim 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 Stone Cladding 200mm RC Wall Areas
Wall Material k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 / 2.9 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.2 / 2.16 = 0.093
- 0 / - = 0.000
Internal surface film resistance Ri = 0.12
0.377
= 1 = 2
Uw1 = W = 2.65 Wim‘K
W-W2 Stone Cladding 125mm RC Wall Areas
Wall Material k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 / 29 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.125 / 2.16 = 0.058
- 0 / - = 0.000
Internal surface film resistance Ri = 0.12
0.342
= 1 = 2
Uw2 = W = 2.92 Wim“K
W-W3 Aluminium Window Frame
Wall Material k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Aluminum alloy typical 0.03 / 160 = 0.000
- / - = 0.000
- / - = 0.000
- / - = 0.000
Internal surface film resistance Ri = 0.12
0.274
Uw3 = 1 = 3.65 W/m’K

0.274



Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014

For RTTV (Wall) 1 - Calculation of RTTV,,,, of Each Facade

Part 2 - Calculation of Heat Conduction though Glazin

Components / Details Code No.
Description Unit W-F1
Glazing Type IGU
Thickness m 0.028
Glazing Area (Afi) m? 7.87
U-valueof Glazing (Ufi) W/m2K 1.76
Heat Condution = 0.64 (Afi/Ao) Uf Gw 0.10
Heat Conduction through Glazing = 0.64 (Afi/Ao) Uf Gw wherei=1,2,...,n
= 0.10 W/m?
Part 3 - Calculation of Solar Radiation though Glazing
Components / Details Code No.
Description Unit W-F1
Glazing Type IGU
Thickness m 0.028
Glazing Area (Afi) m? 7.87
Shading Coefficient of Glazing (SCf) 0.44
Visible Light Transmittance (VLT) % 55
External Reflectance (ER) % 18
External Shading Multiplier (ESC) 1.00
Solar Radiation = 41.75 (Afi/Ao)(Scfi)(ESCwi)Gw 1.58

Sheet No. 6 BD Ref No.  BD 2/4020/19

Building Address 36A BRAGA CIRCUIT, HO MAN TIN, KOWLOON

Facade Orientation Facing SOUTH-EAST Gross Wall Area (Ao) = 95.88

Window to Wall Ratio (WWR) 0.08 Wall Orientation Factor (Gw) = 1.051

Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.

Description Units W-W1 W-W2 W-W3

External Finish Material Granite Granite Alummgm aligy
typical

Conductivity W/mk 2.9 2.9 160

Thickness m 0.03 0.03 0.03

Average Absorptivity (o) 0.50 0.50 0.50

Intermediate component Air gap Air gap

Conductivity W/mk - -

Thickness m 0.06 0.06

Intermediate component

Conductivity W/mk

Thickness m

Intermediate component

Conductivity W/mk

Thickness m

Intermediate component Normal weight Normal weight )

aggregate concrete | aggregate concrete

Conductivity W/mk 2.16 2.16 -

Thickness m 0.2 0.125 -

Internal Finish Material - - -

Conductivity W/mk - - -

Thickness m 0 0 0

U-value of Opaque Area (Uwi) W/m?K 2.65 2.92 3.65

Opaque Wall Area (Awi) m? 68.01 18.43 1.58

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 3.53 1.05 0.11

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

4.70

W/m?

Solar Radiation through Glazing =

Summary of RTTV at SOUTH-EAST Elevations

4.70
6.38

41.75 (Afi/A0)(Scfi)(ESCwi)Gw

1.58

+
W/m?

0.1

Wim?

wherei=1, 2, ...

+ 1.58
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SOUTH-V Elevations

Gross Wall Areas
(Opaque Walls + Glazing Areas) (Ao) at

Glazing Areas at

Breakdown of Glazing Areas
Glazing Areas Unshaded

SOUTH-V Elevations

SOUTH-V Elevations

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

G/F ( 0.8
( 3.36
1/F ( 3
( 22
( 08
( 2475

Glazing Areas Shaded by Balcony

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

1WF ( 1.29
( 1278
OPF = 1.59

ESC

Opaque Wall Areas  at

Breakdown of Opaque Wall Areas
Stone Cladding 200mm RC Wall Areas

GIF ( 0.835
( 0.8

1/F ( 294
( 77

Stone Cladding 125mm RC Wall Areas

GIF ( 1.075

1/F ( 2532
( 2945

Aluminium Window Frame

GIF

1/F

Window to Wall Ratio (WWR)

/ 2785 =

SOUTH-WES' Elevations

X
x
X
X
X

X
x
X

X
x
X

1.955
3.025

1.61
1.813
2,965

2.785
2.785

3.55
0.35
4.45

0.935

3.55
4.45
0.935

X X X X X X

X X X X

2
2
Escoverhang

41.39

SW-F1 )

1.56
10.16
3.00
3.54
1.45
7.34

SW-F2 )

7.1853 m?
7.11846 m’
0.661
0.661

SW-W1 )
2.96
0.28

13.08
6.70

2z

33,33

SW-W2
3.82
11.27
2.75

(™

333>

SW-W3
1915
4.835

0.16
5.92
4.241
0.22
4.071
3.234

N TN

(e Tl VI P N

3.33,3,3,3 33>

/

106.83

106.83 m’

41.39 m’

27.06 m’

14.30 m’

65.44 m’

23,03 m*

17.84 m*

24.60 m’

0.39

Wall Orientation Factor

Average Absorptivity (a) of the External Opaque Wall

Gw =

at

Sheet no. 7
1.092 (Refer to Table 9)

SOUTH-V Elevations

External Wall Material (Colour / Finish) % of wall area a Absorptivity (Refer to Table 5)
Granite 80% 0.5
Alumnium 20% 0.5
g 0
i 0
& 0
0.50
U’ vlaue of Opaque Wall Areas
U=1/(Ri+x1/k+x2/ky+ ... +X,/k, + Ra+Ro) where Ri Surface flim resistance of internal surface (Refer to Table 2)
Ro Surface flim 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)
SW-W1 Description: Stone Cladding 200mm RC Wall Areas
Wall Material X k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 ! 2.9 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.2 ! 2,16 = 0.093
- 0 ! - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.377
=1 = 2
Uwi 0377 2,65 wWim*K
SW-W2 Description: Stone Cladding 125mm RC Wall Areas
Wall Material X k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Granite 0.03 ! 2.9 = 0.010
Air gap 0.06 / - = 0.000
Normal weight aggregate concrete 0.125 / 2.16 = 0.058
- 0 / - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.342
o 1 - 2
uw2 = YTI = 292 Wim*K
SW-W3 Description: Aluminium Window Frame
Wall Material X k R
External surface flim resistance Ro = 0.044
Air space resistance Ra = 0.11
Aluminum alloy typical 0.03 / 160 = 0.000
- / - = 0.000
- / - = 0.000
- / - = 0.000
Internal surface film resistance Ri = 0.12
Total 0.274
uwz= — = 365  WimK



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

Sheet No.
Building Address

BD Ref No.

36A BRAGA CIRCUIT, HO MAN TIN, KOWLOON

BD 2/4020/19

Part 2 - Calculation of Heat Conduction though Glazing

Components / Details Code No.
Description Unit SW-F1 SW-F2
Glazing Type IGU 1GU
Thickness m 0.028 0.028
Glazing Area (Afi) m? 27.06 14.30
U-valueof Glazing (Ufi) WIm?K 1.76 1.76
Heat Condution = 0.64 (Afi/Ao) Uf Gw 0.31 0.16

Heat Conduction through Glazing = 0.64 (Afi/Ao) Uf Gw

wherei=1,2,...,n

= 0.48 Wim?
Part 3 - Calculation of Solar Radiation though Glazing
Components / Details Code No.
Description Unit SW-F1 SW-F2
Glazing Type IGU IGU
Thickness m 0.028 0.028
Glazing Area (Afi) m? 27.06 14,30
Shading Coefficient of Glazing (SCf) 0.44 0.44
Visible Light Transmittance (VLT) % 55 55
External Reflectance (ER) % 18 18
External Shading Multiplier (ESC) 1.00 0.661
Solar Radiation = 41.75 (Afi/A0)(Scfi)(ESCwi)Gw 5.08 1.78

Facade Orientation Facing SOUTH-WEST Gross Wall Area (Ao) = 106.83

Window to Wall Ratio (WWR) Wall Orientation Factor (Gw) = 1.092

Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.

Description Units SW-W1 SW-W2 SW-W3

External Finish Material Granite Granite Alumlngm allay
typical

Conductivity W/mk 2.9 2.9 160

Thickness m 0.03 0.03 0.03

Average Absorptivity (o) 0.50 0.50 0.50

Intermediate component Air gap Air gap

Conductivity W/mk - -

Thickness m 0.06 0.06

Intermediate component

Conductivity W/mk

Thickness m

Intermediate component

Conductivity W/mk

Thickness m

Intermediate component Normal weight Normal weight )

aggregate concrete |aggregate concrete

Conductivity W/mk 2.16 2.16 -

Thickness m 0.2 0.125 -

Internal Finish Material - - -

Conductivity W/mk - - -

Thickness m 0 0 0

U-value of Opaque Area (Uwi) [W/m?K 2.65 2.92 3.65

Opaque Wall Area (Awi) m? 23.03 17.84 24.60

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 1.11 0.95 1.64

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

3.70

Wim?

wherei=1,2,...,n

Solar Radiation through Glazing = 41.75 (Afi/Ao)(Scfi)(ESCwi)Gw

6.86

Summary of RTTV at SOUTH-WEST Elevations
= 3.70

= 11.04

+
W/m?

Wim?

5.08

wherei=1,2,...,n



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

Sheet No. 9
36A BRAGA CIRCUIT, HO MAN TIN, KOWLOON

Building Address

Overal Gross Wall Area [a]

403.262245 m?

BD Ref No. BD 2/4020/19

Head Conduction

Head Conduction

Solar Radiation

RTTVwall at Each

Area-weighted

Fagade Orientation Gross Wall Area | Through Opaque | Through Glazing | Through Glazing Fagade RTTVwall
Faci Walls
acing
m*2 (W/m*2) (W/m*2) (W/m*2) (W/m*2) (W/m*2)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]*[b}/[a]

NORTH-WEST 97.49 412 0.20 3.31 7.64 1.85
NORTH-EAST 103.06 3.17 0.41 5.71 9.29 2.37
SOUTH-EAST 05.88 4.70 0.10 1.58 6.38 1.52
SOUTH-WEST 106.83 3.70 0.48 6.86 11.04 2.92
Overall RTTVwall = 8.66

14W/m"2

W/mh2

OK.



ROOF

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

Breakdown of Skylight
Skylight Areas Unshaded

Opaque Areas

Breakdown of Opagque Roof Areas

Stone Roof Area
1/F Flat Roof
R/F Flat Roof

Skylight to Roof Ratio (SRR)

134.01 m’

0.00 m’

0.00 m?

134.01 m’

134.01 m*

0.00

Roof Orientation Factor -

Average Absorptivity (a) of the External Opaque Wall

Sheet no. 10
2.16 (Refer to Table 9)

ROOF

External Wall Material (Colour / Finish) % of roof area o Absorptivity (Refer to Table 5)
Granite 100% 0.5
e 0
& 0
5 0
= 0
Average Absorptivity = 0.50

U’ vlaue of Opaque Roof Areas

U=1/(Ri+x;/ki+X/ky+ ... +X,/Kk, +Ra+Ro) where

Surface flim resistance of internal surface (Refer to Table 2)
Surface flim resistance of external surface (Refer to Table 2)
Air space resistance (Refer to Table 3)

Thickness of building materials

Thermal conductivity of building materials (Refer to Table 1)

R1 Description: Stone Roof Area
Roof Material X k R
External surface flim resistance Ro = 0.055

Air space resistance Ra = 0
Granite 0.025 / 2.9 = 0.009
Cememt/sand 0.05 / 0.72 = 0.069
Polyurethane foam 0.04 / 0.026 = 1.538
Cememt/sand 0.025 / 0.72 = 0.035
Polystyrene expanded 0.05 / 0.034 = 1.471
Normal weight aggregate concrete 0.125 / 2.16 = 0.058
Internal surface film resistance Ri = 0.162

Total | | 3.397

Uri1 = . = 0.29  WimK

3.397



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

Sheet No. 11 BD Ref No. BD 2/4020/19
Building Address 36A BRAGA CIRCUIT, HO MAN TIN, KOWLOON

Fagade Orientation Facing Flat Gross Roof Area (Aro) = 134.01
Skylight to Roof Ratio (SRR) 0.00 Roof Orientation Factor (Gs) = 2.16

Part 2 - Calculation of Heat Conduction though Skylight

Part 1 - Calculation of Heat Conduction through Opaque Roof

Components / Details Code No.
Description Unit R1

Skylight Glazing Type -

Thickness m -

Skylight Area (Asi) m? 0.00

U-valueof Skylight (Usi) WIm?K 5.7

Heat Condution = 0.4 (Asi/Aro) Usi Gs 0.00

Components / Details Code No.
Description Units R1

External Finish Material Granite

Conductivity W/mk 2.9

Thickness m 0.025

Average Absorptivity (a) 0.50

Intermediate component Cememt/sand

Conductivity Wimk 0.72

Thickness m 0.05

Heat Conduction through Glazing = 0.4 (Asi/Aro) Usi Gs

0.00

wherei=1,2,...,n

Wim?

Intermediate component

Polyurethane foam

Part 3 - Calculation of Solar Radiation though Skylight

Components / Details

Code No.

Description

Unit

Skylight Glazing Type

Thickness

Skylight Area (Asi)

Shading Coefficient of Skylight Glazing (SCr)

Visible Light Transmittance (VLT)

Conductivity W/mk 0.026
Thickness m 0.04
Intermediate component Cememt/sand
Conductivity W/mk 0.72
Thickness m 0.025
Intermediate component Folystyrens
expanded

Conductivity W/mk 0.034
Thickness m 0.05

External Reflectance (ER)

Internal Finish Material

Normal weight
aggregate concrete

Solar Radiation = 41,10 (Asi/Aro)(Scr)Gs

0.00

Conductivity W/mk 2.16
Thickness m 0.125
U-value of Roof (Uri) W/im2K 0.29
Opaque Roof Area (Ari) m? 134.01
Heat Conduction = 3.47(Ari/Aro) Uri api Gw 1.10

Heat Conduction through Roof Walls = 3.47(Ari/Aro) Uri ari Gr

1.10

Wim?

wherei=1,2,...,n

Solar Radiation through Skylight = 41.10 (Asi/Aro)(SCri)Gs
Wim?

Summary of RTTV at Roof

1.10
1.10

0.00

Wim?

wherei=1, 2, ...,




Guidelines on Design and Construction Requirements for Energy Efficiency of Residential Buildings 2014
For RTTV (Roof) 2 - Summary of RTTVroof of Building Envelopes

Sheet No.
Building Address

Overal Roof Area [a]

36A BRAGA CIRCUIT, HO MAN TIN, KOWLOON

134.01 m?

BD Ref No. BD 2/4020/19

Head Conduction

Head Conduction

Solar Radiation

RTTVwall at Each

Area-weighted

Gross Roof Area | Through Opaque | Through Skylight | Through Skylight Type of Roof RTTVroof
Roof Roof
m*2 (W/mA2) (W/mA2) (W/m*2) (W/m*2) (W/m*2)
[b] [c] [d] [e] [f]=[c]+[d]+[e] [g]=[f]"[b]/[a]
Flat Roof 134.01 1.10 0.00 0.00 1.10 1.10

Overall RTTVroof =

1.10

4W/m"2

W/m"2

OK.



