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o Notes: PNAP
_— ER = External Reflectance
e— SC = Shading Coefficient APP'1 56
—_— RTTV Summary Sheet VLT = Visible Light Transmittance
— B I L D l s Window and skylight data should represent the major proportion Appendix A
=———— DEPARTMENT of its use in the development.
Address: i 5 5 SR "D Ref. No.
Proposed Residential and Commercial Development at 5, 7-17 Western Street, Sai Ying Pun
Building Type: Regitlential
RTTV calculated by E 1. Registered Professional Engineers
[] 2. Architect
D 3. Others, please specify:
No. of Storeys
(Residential Units) 24
Table 1
Deemed to Satisfy RTTVyy,,
Facade Orientation Facing
Average Absorptivity
Average Window to Wall Ratio
Shading Coefficient of Glazing
Average Shading Coefficient of Facade
Visible Light Transmittance % % % % % % % %
External Reflectance % % % % % % % %
Table 2
RTTVy,
Facade Orientation
Facing N S W E
Wall Orientation Factor 0.79 0.975 1.131 1.072
Total External Wall Area Window to Wall Window to Wall Window to Wall Window to Wall
(Residential Units) 625.46 m Ratio 288.18 m? Ratio 430.99 ref Ratio 1311.32 m Ratio
Total Window Factor 312.13 mz|~ 0.5 0 m|” O 51.35 m|~ 0.12 799.05 m| 0.61
Heat Opaque Wim?2 Wim? Wim? Wim?
Conduction |Wall 4.7 i 11.12 11.37 m 5.09 m
Window 0.68 Wim? 0 Wimr? 0.12 Wimz2 0.46 Wim?
Window Glass Type m Area= |SC= |VLT=50 % [:' Area= [SC= |VLT= % D Area= [SC= |VLT= % M Area= |SC= |VLT=50 %
GL-1 13281 mz| 934 |ER= 19 %|GL-1 m2 ER= %|GL-1 m? ER= %|(GL-1 225.5?_”1 034 |ER= 19 %
M Area= |SC= |VLT=50 % D Area= |SC= [VLT= % l:l Area= [SC= [VLT= % M Area= [SC= |VLT= 50 %
GL-1A |2#s¢me| 02 |ER= 19 %|GI 1A | m? ER=  %[GLMA| m ER=  %[GL1A | “me|0® |ER= 18 %
v Area= [SC= |VLT=st %|[] Area= [SC= |WT= % M Area= |SC= |VLT=51 % E Area= [SC= |VLT= 51 %
GL7 |sesrmz| %' [ER=19 %|gL-7 m? ER=  %|GL-7 |st3s m*| o1 |ER=19 %|GL-7 [|**¥mz| 031 |ER= 45 %
gloauzli)r':z MYes D No |:| Yes EI No mYes [:l No &’Yes |:| No
2 ,
gﬁtedma' Overhang M Yes [ONo  |overhang [OYes [CNo [|overhang m Yes []No |Overhang El Yes [ ]No
ading /-
Sidefin [JYes [MNo |Sidefin [JYes [INo |Sidefin ClYes [No |sidefin Clves Mo
Solar Radiation through
Glazing 52 Wim® 0 Wit 1.45 Wim? 6.17 Wir
Average Absorptivity 0.9 0.9 0.89 0.9
RTTVyy at each facade 10.24 Wim? 11.12 Wim? 12.94 Wim? 11.73 Wim?
Overall RTTVyyy 11.51 Wim?
Table 3
Rmkoof
Roof Orientation Factor 216
Total Roof Area (Residential Units) 89.92 m?
Total Skylight Area 0 m?
Heat Roof 3.62 Wim?
Conduction -
Skylight 0 Wim2
Skylight Glass Type [[] Reflective Area= m? | SC= VLT= % | ER= %
[ Tinted Area= m? | sc= VLT= % | ER= %
[ clear Area= m? | sC= VLT= % |ER= %
Double Glazing ]:| Yes D No
External Shading D Yes [:] No
Solar Radiation through Glazing 0 Wim?
Average Absorptivity (roof) 0.9
Overall RTTVggof 3.62 Wim?

PNAP APP-156 (Appendix A) (06/2016) - P.1/1



Layout Plan

Legend

©

3-15/F, 17-26/F

5150 -

A 2763

I |

N = &

Py -
()= N B 5 -
g )
g8 o s e !
S8R n UL i : '
<l Al aL FR S 1
e WANTENANGE 8
FA- e =
1] st |

5 B aoy 1RTH FEATUSE
b | 2tz
5 27/F

2

; 3 : w373 )
f SACTESS CPENAG FOR
- —_ P~ | ———

South

West
Northy

SN Cost

Sheet no.



Sheet no.

Layout Plan

Legend
South
inest
Ntk
&N Cost
28/F

() (=)
aves 20 = 4223 155] 7 2220

ALM AT ITATIAL |
S L LI i l
: | 1

L‘L__t ‘ 29-31/F




Elevation
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Gross Wall Area (Opaque walls + Glazing Areas) Calculation

North

3IF, 5IF - 12/F, 15/F, 17IF - 23/F, 25/F
26/F

27[F - 30/F

HF

East

3IF, 5/F - 12/F, 15/F, 17/F - 23FF, 25IF
26/F

27[F - 30F

3F

South

3IF, SIF - 12/F, 15/F, 17/F - 23fF, 25/F
26/F

27F - 30F

3F

West

3IF, 5IF - 12JF, 15/F, 17/F - 23/F, 25IF
26F

27IF - 30F

F

Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

513 + 347
513 + 347

6.43
6.43

Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

820 + 8.10
820 + 8.10

19.65
19.65

Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

338
3.39
5.01
5.01

Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys

3.10
310

+

+
+
+

282
2.82
2.88
288

x
x
)x
X

)X
)X
x
)x

x
x
x
x

X
X
x

x

3.15
3.50
3.33
3.50

315
3.50
333
3.50

315
3.50
333
3.50

315
3.50
333
3.50

>x X X X > > X X

>x > X X

=3

- 5o

Sheetno. 5
Storey heights (Residential Units) :
3IF, 5/F - 12/F, 15/F, 17IF - 23[F, 25IF = 35 m ( 18 storeys)
26/F 350 m ( 1 storey)
27IF - 30IF = 3383 m ( 4 storeys)
F = 350 m ( 1 storey)
860 x 35 x 18 = 487.34 m*
860 x 35 x 1 = 30.10 m?
643 x 333 x 4 = 85.52 m?
643 «x 35 x 1 = 251 m
Gross Wall Areas ~ 625.46 m*
1630 x 315 x 18 = 92415 m?
1630 x 35 x 1 = 57.05 m?
1965 x 333 x 4 = 261.35 m*
1965 x 350 x 1 = 68.78 m*
Gross Wall Areas  1311.32 m*
339 x 315 x 18 = 19221 m*
339 x 350 x 1 = 11.87 m?
501 x 333 x 4 = 66.57 m*
501 x 350 x 1 = 17.54 m*
Gross Wall Areas  288.18 m*
592 x 315 x 18 = 335.83 m*
592 «x 35 x 1 = 2073 m?
443 x 333 x 4 = 58.92 m?
443 x 350 x 1 = 15.51 m?
Gross Wall Areas ~ 430.99 m*
Total Gross Wall Areas  2655.95 m*



Total Glazing Area (Window + Balcony) Calculation

North

3F, SIF - 12/F, 15F, 17/F - 23F, 25/F (Curtain Wal)
3F, 5IF - 12fF, 15/F, 17/F - 23/F, 25/F (Balcony)
3F, 5IF - 12/F, 15/F, 1TJF - 23F, 25/F (U.P.)
26/F (Curtain Wall

26/F (Bakony)

26F (U.P)

27F - 30F (Curtain Wal)

27FF - 30/F Balcony)

21F -30F U.P)

31/F (Curtain Wall)

31/F (Bakony)

31FQU.P)

East

3F, 5F - 12F, 1S/, 17/F - 23F, 25/F (Curtain Wall)
3F, 5IF - 12fF, 15FF, 17/F - 23F, 25/F (Balcony)
3F, §F - 12/F, 15F, 17/F - 23F, 25/F (U.P)
26fF (Curtain Wal)

26FF (Bakony)

2FF (UP)

27/F - 30/F (Curtain Wall)

27FF - 30F @akony)

21F - 30F U.P)

31F (Curtain Wall)

31/F (Bakony)

F(UP)

South

3F, §F - 12F, 15/F, 17/F - 23/F, 25/F (Curtain Wall)
3F, &F - 12FF, 15F, 17/F - 23/F, 25/F (Balcony)
3F, §F - 12F, 15/, 17/F - 23F, 25F (U.P)
26/F (Curtain Wal)

26/F (Bakony)

26/F (U.P)

21F - 30F (Curtain Wall)

27/F - 30/F (Baloony)

27F -30F U.P)

31 (Curtain Wal)

31/F (Bakony)

31FU.P)

West

3F, §F - 12, 15/F, 17/F - 24F, 26F (Curtain Wal)
3F, SF - 12, 15/F, 17/F - 24F, 25FF (Balcony)
3F, §F - 12FF, 15F, 17/F - 24F, 25F (UP.)
26 (Curtain Wal)

26 (Bakony)

26F (UP)

27/F - 30F (Curtain Wal)

27FF - 30FF (alcony)

27F - 30F (U.P.)

31 (Curtain Wal)

31F (Bakony)

31F (U.P)

Gross Glazing Area = Tolal Length of Glazing

205 + 067

102 + 101

079

205 + 067

102 + 101

079

260 + 067

0.00

085

26 + 067
0

085

Gross Glazing Area = Total Length of Glazing
170 + 210
105 + 099 + 141 + 111 + 111
0.00
170 + 210
105 + 099 + 111 « 111 + 11
0.00
199 + 209 + 230 + 228 + 145
104 + 104 + 104 + 104

0
199 + 209 + 230 + 229 + 145
104 «+ 104 + 104 + 104

Gross Glazing Area = Tofal Length of Glazing
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gross Glazing Area = Total Length of Glazing
0
0
079
0
0
079

o

x Glazing Height x No. of Storeys

x Glazing Height x No. of Storeys

+ 111+ 105 + 102

+ 11+ 105 + 102

+ 145

x Glazing Height x No. of Storeys

x Glazing Height x No. of Storeys

225
285
265
260
3.00
3.00
243
283
283
260
3.00
300

225
265
265
260
300
300
243
283
283
2860
300
300

225
265
265
260
3.00
300
243
283
283
260
3.00
3.00

X X 3 3 X X X % X X X X

X X R X X X X X X X X X

X X X X X X X X X X X X

X om X X X X X X X X

18
18
18

T Y

18

18

R

18

18

SO S 3 TSR

272
202
079
272
202
079
327
0.00
085
327
0.00
0.85

380
855
0.00
380
855
0.00
1156
4.15
000
1156
415
0.00

000
0.00
000
000
000
0.00
000
0.00
0.00
0.00
0.00
0.00

0.00
0.00
079
0.00
0.00
079
0.00
0.00
079
0.00
0.00
079

XX R X % % X X X X X X

XX % X X X X X X x X X

X O X X X X X X X R X X

X X % X x X x

x x = x x

225
265
265
260
3.00
3.00
243
283
283
260
3.00
300

225
265
265
260
3.00
3.00
243
283
283
260
3.00
3.00

225
265
265
260
3.00
300
243
283
283
260
300
3.00

235
265
285
260
3.00
3.00
243
283
283
260
3.00
3.00

XX % X 3 X X X X X X X

X % % X X X X X ® X X X X R X o} X X X X X R X

P e

18
18
18

S T o

Sheetno. 6

110.16 m*
9640 m*
3768 m*
707 m*
6.06 m*
237 m*
Nnzm
000 m*
= 961 m*
= 850 m?
= 0.00 m?
= 255 m*

"

won

Glazing heights (Residential Units) :

3F, §F - 12/F, 15/F, 17/F - 23/F, 25/F (Curtain Wal)
3F, SF - 12/F, 15FF, 17/F - 23F, 25/F (Balcony)
3F, 5F - 12/F, 15/F, 17IF - 23F, 25F (U.P)
26/F (Curtain Wall)

26/F (Bakony)

26/F (U.P)

27/F - 30F (Curtain Wal)

27FF - 30F @alcony)

27FF - 30F (U.P)

31 (Curtain Wal)

31/F (Bakony)

31F (UF)

225 m

= 265m

"

265 m
260 m
300 m
300 m
243 m
283 m
283 m
260 m
300 m
300 m

18
18
18

N G G

storeys)
storeys)
storeys)
slorey)
storey)
slorey)
sloreys)
sloreys)
sloreys)
slorey)
storey)
storey)

Gross Glazing Areas 213 m?

= 153.90 m*
= 408.03 m*
= 0.00 m*
= 9.88 m*
= 2566 m*
= 000 m*
= 1215 m*
= 4692 m*
= 000 m*
= 3006 m*
= 1246 m*
5 0.00 m*

Grass Glazing Areas 799.05 m?

= 0.00 m*
= 000 m*
= 000 m*
= 000 m*
= 0.00 m*
= 0.00 m*
= 000 m*
= 000 m*
= 000 m*
= 000 m*
= 0.00 m*
= 000 m*

Gross Glazing Areas 0.00 m?

= 0.00 m*
= 000 m*
= 3768 m*
= 0.00 m*
= 0.00 m*
= 231 m*
= 000 m*
= 0.00 m*
= 893 m*
= 000 m*
= 000 m*
= 237 m*

Gross Glazing Areas 5135 m?

Total Gross Glazing Areas 1162.53 m?




North Elevations

Gross Wall Areas

(Opaque Walls + Glazing Areas) (Ao) at North Elevations

Glazing Areas at North Elevations

Breakdown of Glazing Areas

Glazing Areas Unshaded
Glazing Areas Shaded by Balcony
Glazing Area = Length of Glazing x Glazing Height x No. of Sloreys
3FF, SIF - 12/F, 15/F, 17/F - 23/F, 25/F (Balcony) ( 102+ 101 )x 265 x 18
OPF = 080 / 300 = 027 ECS
Glazing Areas Shaded by U.P.
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
26/F (Balcony) ( 102+ 101 X 300 x 1
OPF = 089 [/ 335 = 027 ECS
Glazing Areas Shaded by Balcony & U.P.
Glazing Area = Lenglh of Glazing x Glazing Height x No. of Storeys
3FF, SIF - 12F, 15IF, 17/F - 23/F, 25/F ( 079 X 285 x 18
OPF = 086 / 300 = 032 ECS
Glazing Areas Shaded by Balcony & U.P.
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
26/F ( 079 x 300 x 1
OPF = 096 / 335 = 029 ECS
Glazing Areas Shaded by U.P.
Glazing Aea = Length of Glazing x Glazing Height x No. of Sloreys
27F -30FF ( 085 X 283 x4
OPF = 096 / 318 = 030 ECS
Glazing Areas Shaded by U.P.
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
3F ( 085 X 300 x 1
OPF = 096 / 335 = 029 ECS
Opaque Wall Areas at North Elevations
0 e Wall Are:
RC Wall Areas
Aluminium Cladding
Window to Wall Ratio (WWR) = 31213 !

625.46

(

96.40 m*
0.965

606 m*
0.965

37.68 m
0.964

237 m?
0.965

961 m*
0964

255 m*
0.965

(

NGL1
NGL1A
NGL7

NGL7-1

NGL7-2

NGL7-3

NGL7-4

NF25

NF26

N-W1

N-w2

)

62546 m

3243 ¢

132.81 m*
24.64
0.00

96.40 m*

6.06 m*

37.68 m*

23T m

961 m*

2,55 m

333 m

215.4 m*

37.90 m*

0.50

Sheet no.
Wall Orientation Factor Gw = 079 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at North Elevations
Extemal Wall Malorial (Colour/Finish) T ol walllroo! area a Absorplivity (Refer lo
Dark Grey 100% 09
Average Absorptivity = 0.0
'U’ value of Gpaque Wall Areas
U = 1/(Ri#xyk+Xolkz+... +Xo/Ky+Ra+Ro) where Ri Surface fim resistance of infernal surface (Refer (o Tabla 2)
Ro  Surface film resistance of extemal surface (Refer o Table 2)
Ra  Arrspace resistance (Refer to Table 3)
X Thicknessofbuidng materials
Kk Thermal conductty of buiding materials (Refer fo Table 1)
N-W1 Description: N-W1
[Wal Material
Extemal surface fim resistance Ro = 0.044
Air space resistanace Ra = 0
12mm mosaic ties 0012 / 15 = 0.008
10mm cemenl/ sand render 001 / 072 = 0014
150mm concrete wall 015 [ 216 = 0.089
10mm gypsum plaster 001 / 038 = 0.026
Internal surface film resistance Ri = 0.12
Totlll 0.282
1 = 355 WimK
twt= 0282
N-W2 Description: N-W2
[Wall Material
external surface film Ro = 0044
Ar space resistanace Ra = 0
5mm aluminium cladding 0005 / 160 = 0.000
10mm cement/ sand render 001 / 072 = 0.014
150mm concrete wall 0012 / 218 = 0006
10mm gypsum plaster 001 / 038 = 0.026
Internal surface film resistamce Ri = 0.12
Tolaﬂ 0210
1 41 WimK
Uwz= 0210 s



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 Residental & Commercial Development at 5-17 Western Streel, Sai Ying Pun, Hong Kong
[Fart2- Calculation of Heat Conduction through Glazing
Facade Orientalion Facing North Elevalions Gross Wall Area (Ao) = 625.46 (Components / Details Code No.
Window to Wall Ralia (WWR) 05 Wall Orientation Factor (Gw) = 0.79 Description Units N-GL1 N-GL1A N-GL7 N-GL7-1 N-GL7-2 N-GL7-3 N-GL74 N-F2-5 N-F2-6
Glazing Type 1GU 1GU 1GU IGU I1GU IGU IGU IGU 1GU

Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0,03 0,032 0.028 0.028 0.028 0.028 0.028 0,028 0.028

Components / Details Code No. Glazing Area (Afi) m? 132.81 2464 0.00 96.40 6.06 37.68 2.37 9.61 2.55

Description Units N-W1 N-W2 U-value of Glazing (Ufi) Wim*K 14 1.37 1.35 1.35 1.35 1.35 1.35 1.35 1.35
JExternal Finish Material 5mm mosaic liles 5mm caldding Heat Conduction = 0.64 (AfilAo) Uf Gw 0.150 0.027 0.000 0.105 0.007 0.041 0.003 0.010 0.003

Conductivity WimK 1.50 160.00

Thickness m 0.012 0.005 Heat Conduction through Glazing = 0.64 (Afi/Ao) Ufi Gw  wherei=1,2, ..., n

Average Absorptivity (a) 0.90 0.90 = 0.34

Intermediate component 10mm cement/ sand render | 10mm cement/ sand rende -

Conductivity WimK 0.72 0.72

Thickness m 0.01 0.01 Part 3 - Calculation of Solar Radiation through Glazing

Intermediate component Components / Details Code No.

(Conduclivity WimK Description Units N-GL1 N-GL1A N-GL7 N-GL7-1 N-GL7-2 N-GL7-3 N-GL74 N-F2-5 N-F2-6

Thickness m Glazing Type IGU 1GU 1GU 1GU 1GU 1GU 1GU 1GU 1GU

[ di P Thickness m 0.03 0.032 0.028 0.028 0.028 0.028 0.028 0.028 0.028

Conduclivity WimK Glazing Area (Afi) m? 132.81 24.64 0.00 96.40 6.06 37.68 2.37 9.61 2.55

Thickness m [Shading Coefficient of Glazing (SCf) 0.34 0.32 0.31 0.31 0.31 0.31 0.31 0.31 0.31

Intermediate component 150mm concrete wall | 150mm concrete wall isible Light Transmiltance (VLT) % 50,00 50.00 51,00 51.00 51.00 51,00 51,00 51.00 51.00

Conductivity WimK 216 2.16 External Reflectance (ER) 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00

Thickness m 0.15 0.01 External Shading Miltiplier (ESC) 1.00 1.00 1.00 0.97 0.97 0.96 0.97 0.96 0.97

Internal Finish Material 10mm gypsum plaster | 10mm gypsum plaster| Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.38 0.42 0.00 1.52 0.10 0.58 0.04 0.15 0.04

(Conduclivity WimK 0.38 0.38

Thickness m 0.01 0.01

U-value of Opaque Area (Uwi) WimK 3.55 477 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCi)[ESCwi)Gw wherei=1,2, ..., n

Opaque Wall Area (Awi) m? 275.43 37.90 = 5.20 Wim?

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 3.97 0.73

Summary of RTTV at North Elevations
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei=1,2, ...,n = 4.70 + 0.34 + 520
= 4.70 Wim? = 10.24 Wim?



East Elevations

Gross Wall Areas

(Opaque Walls + Glazing Areas) (Ao) at

Glazing Areas at

Glazil eas
Glazing Areas

Glazing Areas

3F, §F - 12F, 15, 17/F - 23F, 25F

Glazing Areas

26/F

Glazing Areas

2730F

Glazing Areas

3F

Opaque Wall Areas at
Breakdown of Opaque Wall Areas
RC Wall Areas

Aluminium Cladding

Window to Wall Ratio (WWR)

East Elevations

East Elevations

Unshaded ( EGU
( EGLIA
( EGL7
Shaded by Balcony ( EGLT1
Glazing Area = Length of Glazing x Glazing Heght x No. of Storeys
( 855 X 265 x 18 = 40803 m*
OPF = 080 / 300 = 027 ECS = 0.834
Shaded by Balcony ( EGLT-2
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
( B85 X 300 x 1 = 2566 m*
OPF = 080 / 335 =024 ECS = 0.864
Shaded by Balcony ( EGLT-3
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
(415 X 283 x4 = 4692 m*
OPF = 080 / 318 = 025 ECs = 0.834
Shaded by Balcony ( EGL74
Glazing Area = Lengthof Glazing x Glazing Height x No. of Storeys
( 415 X 300 x 1 = 1246 m*
OPF = 08B0 / 335 =024 ECS = 0.864
East Elevations
( EW1
( EW2
= 799.05 ' 131132

)

Sheet no. S
131132 m* Wall Orientation Factor Gw = 1072 (Refer to Table 9)
799.05 m* Average Absorplivity (o) of the External Opagque Wall al 0
Extemal Wal Material (Colour/Finish) % of walroof area a
228.84 m* Dark Grey 100% 09
7715
0.00
408.03 m*
‘Average Absorptivity = 0.90
‘U’ value of Opaque Wall Areas
U = 1/(Ri+x,/Ky+x/ky+.. +xJk +Ra+Ro) where Ri Sufacefim resstance ofiniemal surface (Refer b Table 2)
Re Surface fim resistance of external surface (Referto Table 2)
Rz Arspace resistance Refer o Table 3)
2566 m* X Thickness of bulding matenas
K Thermd conductwiyof butding matends (Refer o Tabla 1)
EW1 Description: E-W1
Extemal surface fim resistance Ro = 0044
Ra = 0
46.92 m* 0012 1 15 = 0008
001/ 072 = 0014
045 / 216 = 0069
001 / 038 = 0026
Internal surface fiim resistance Ri = 012
Tota 2287 |
Uwie — 1= 355 WmK
1246 m* 0.282
E-W2 Descrption: EW2
Il Material
external surface fim Ro = 0044
AT space resistanace Ra = 0
Smm aluminium cladding 0.005 / 160 = 0000
10mm cement/ sand render 001 /072 = 0014
600mm conarete column 06 / 216 = 0278
10mm gypsum plaster 001 / 038 = 0026
Internal surface fim resistamce Ri = 012
Total] 0.482
1 = 207 WmK
W2®
51227 m?
41407 m*
98.20 m*
0.61



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

Sheet No. 10 BD Ref No.
Building Address Residental & Commercial Development at 5-17 Westem Street, Sai Ying Pun, Hong Kong
rP:n 2- Calculation of Heat Conduction through Glazing
Facade Orientation Facing Easl Elevations Gross Wall Area (Ao) = 1311.32 Components / Details Code No.
Window to Wall Ratio (WWR) 061 Wall Orientation Factor (Gw) = 1072 Descri Eﬁnn Units E-GL1 E-GL1A E-GL7 E-GL7-1 E-GL7-2 EGL7-3 E-GLT4
Glazing Type 1GU 1GU IGU 1GU 1GU 1GU IGU

[Parti~Calculation of Heat Conduction through Opaque Walls Thickness m 003 0032 0028 0028 0028 0028 0028
Components / Details Code No. Glazing Area (Afi) m? 132.81 2464 0.00 408.03 25.66 46.92 12.46
Description Units E-W1 E-W2 U-value of Glazing (Uf) Wim*K 14 137 135 135 1.35 135 135
External Finish Material Smm mosaic tiles Smm caldding Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.097 0018 0.000 0.288 0018 0033 0.009
Conductivity W/mK 150 160.00
Thickness m 0012 0.005 Heat Conduction through Glazing = 0.64 (Af/Ao)UfiGw  wherei=1,2,..,n
Average Absorplivity (a) 0.0 090 = 0.46

{intermediate component 10mm cement/ sand render | 10mm cement/ sand render
Conductivity WimK 072 072
Thickness m 0.01 001 Part 3 - Calculation of Solar Radiation through Glazing
Intermediate component Components / Details Code No.
Conductvity WimK Description Units E-GL1 E-GL1A E-GL7 E-GL7-1 E-GL7-2 E-GL7-3 E-GL7-4
Thickness n Glazing Type ] TGV o0 16U [ [ iU
Intermediate component i m 003 0032 0.028 0.028 0.028 0.028 0.028
Conductivity W/mK Glazing Area (Afi) m* 132.81 24.64 0.00 408.03 2566 46.92 12.46
Thickness m Shading Coefiicient of Glazing (SCY) 0.34 032 031 0.31 031 031 031

i nt 150mm concrete wall 150mm concrete wall Visible Light 1 (VLT) % 50.00 50.00 51.00 51.00 51.00 51.00 51.00

Conductivity W/mK 2.16 2.16 Extemal Reflectance (ER) 18.00 19.00 19.00 19.00 19.00 19.00 19.00
Thickness m 0.15 001 Extenal Shading Mitplier (ESC) 1.00 1.00 1.00 083 086 083 0.86
Internal Finish Material 10mm gypsum plaster 10mm gypsum plaster Solar Radiation = 41.75 (Afi/Ao) (SCRi)(ESOwi)Gw 1.54 027 0.00 3.60 023 041 0.11
Conductivity W/imK 038 0.38
Thickness m 0.01 001
U-value of Opagque Area (Uwi) Wim'K ?-’T; 477 Solar Radiation through Glazing = 41.75 (Af/Ao){SC)(ESCwi)Gw wherei=1,2, ..,n
Opaque Wall Area (Awi) m 414.07 98.20 = 6.17 Wim*
Heal Conduction = 3 57(Aw/Ao) Uwi awi Gw 3.86 123

Summary of RTTV at North Elevations
Heat Conduction through Opaque Walls = 3.57(Aw/Ao) Uwi awiGw  wherei=1,2,....n = 5.09 - 0.46 + 6.17
= 5.09 Wim* = 11.73 Wim?



South Elevations

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

Glazing Areas at  South Elevations

Breakdown of Glazing Areas
Glazing Areas

Opaque Wall Areas at South Elevations

Breakdown of Opaque Wall Areas
RC Wall Areas

Aluminium Cladding

Window to Wall Ratio (WWR) =

Deemed to Satisfy RTTVwall
Compliance Check

0.00

South Elevations

288.18

(
(

sWi )

swW2 )

288.18 m*

0.00 m?

0.00 m?

288.18 m*

288.18 m*

0.00 m*

0.00

Sheetno. 11

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

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

[Exiemal Wall Material (Colour/ﬁish) % of walllroof area a Absorptivity
Dark Grey 100% 0.9
Average Absorptivity = 0.90

'U' value of Opaque Wall Areas
U= 1I(Ri+x1/k1+xz/k2+...+xn/k,,+Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer (o Table 2)
Ra Air space resistance (Refer lo Table 3)
X Thickness of building materials

k  Thermal conducivity of building materials (Refer to Table 1)

S-W1 Description: S-W1

Wall Material

External surface film resistance Ro = 0.044

Air space resistanace Ra = 0

12mm mosaic tiles 0012 / 15 = 0.008

10mm cement/ sand render 0.01 / 072 = 0.014

150mm concrete wall 015 / 216 = 0.069

10mm gypsum plaster 0.01 / 0.38 = 0.026

lInternal surface film resistance Ri = 0.12
Total 0.282

_ 1 = 355 WimK
Uwi = 5282

S-W2 Description: S-W2

[Wall Material

external surface film Ro = 0.044

Air space resistanace Ra = 0

5mm aluminium cladding 0.005 / 160 = 0.000

10mm cement/ sand render 001 /072 = 0014

600mm concrete column 06 / 216 = 0.278

10mm gypsum plaster 0.01 / 0.38 = 0.026

Internal surface film resistamce Ri = 0.12

| Total 0.482

1 207 WimK
Uw2 = =

0.482



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. 12
Building Address

BD RefNo.
Residental & Commercial Development at 5-17 Western Street, Sai Ying Pun, Hong Kong

ll-’art 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South Elevations Gross Wall Area (Ao) = 288.18 Components / Details Code No.
Window to Wall Ratio (WWR) 0.00 Wall Orientation Factor (Gw) = 0.975 Description Units
Glazing Type
|Part 1- Calculation of Heat Conduction through Opaque Walls Thickness m
Components / Details Code No. Glazing Area (Afi) m?
IDescription Units S-W1 S-W2 U-value of Glazing (Ufi) WimK
External Finish Material 5mm mosaic tiles 5mm caldding Heat Conduction = 0.64 (Afi/Ao) Uf Gw
Conductivity WimK 1.50 160.00
Thickness m 0.012 0.005 Heat Conduction through Glazing = 0.64 (Afi/Ao) Ui Gw  wherei=1,2,...,n
Average Absorptivity (a) 0.90 0.90 = 0.00
lintermediate component 10mm cement/ sand render | 10mm cement/ sand render
Conductivity W/mK 0.72 0.72
Thickness m 0.01 0.01 IPart 3 - Calculation of Solar Radiation through Glazing
Jintermediate component IComponenls | Details Code No.
Conductivity WimK |Description Units
Thickness m Glazing Type
{intermediate component Thickness m
Conductivity W/mK Glazing Area (Afi) m?
Thickness m Shading Coefficient of Glazing (SCf)
|Intermediate component 150mm concrete wall 150mm concrete wall Visible Light Transmittance (VLT) %
Conductivity WimK 2.16 2.16 External Reflectance (ER)
Thickness m 0.15 0.01 |External Shading Miltiplier (ESC)
linternal Finish Material 10mm gypsum plaster 10mm gypsum plaster ISoIar Radiation = 41.75 (Afi/Ao)(SCf)(ESCwi) Gw
Conductivity WimK 0.38 0.38
Thickness m 0.01 0.01
U-value of Opaque Area (Uwi) Wim2K 3.55 477 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
Opaque Wall Area (Awi) m? 288.18 0.00 = 0.00 Wim?
JHeat Conduction = 3.57(Awi/Ao) Uwi awi Gw 11.12 0.00

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

11.12

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

Summary of RTTV at

North Elevations
11.12 + 0.00

1112 Wim?



West Elevations

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

Glazing Areas at West Elevations

Breakdown of Glazing Areas

West Elevations

Glazing Areas Unshaded
Glazing Areas Shaded by U.P.
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
3IF, §IF - 12/F, 15IF, 17/F - 23/F, 25/F (U.P.) (079 X 265 x 18 =
OPF = 083 / 3.00 = 0.28 ECS =
Glazing Areas Shaded by U.P.
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
26/F (UP) (079 x 300 x 1 =
OPF = 083 / 335 = 025 ECS1 =
Glazing Areas Shaded by U.P. & Built-Fin (Projection on Right)

27IF - 0/F (U.P.)

Glazing Areas

3UF (UP)

Opaque Wall Areas at

Breakdown of Opague Wall Areas
RCWall Areas

Aluminium Cladding

Window to Wall Ratio (WWR)

Glazing Area = Length of Glazing x Glazing Height x No. of Sloreys
(079 x 283 x 4 =
OPF = 083 / 3.18 =

0.26 ECS1 =

Shaded by U.P. & Built-Fin (Projection on Right)
Glazing Area = Lenglh of Glazing x Glazing Height x No. of Storeys
(079 x 300 x 1 =
OPF = 083 / 335 =

025 ECS1 =

Glazing Areas al

430.99

5135 !

37.68 m?

0.834

237 m?

0.834

8.93 m?

0.806

237 m?

0.834

(

(

W-GL7

W-GL7-1

W-GL7-2

W-GL7-3

W-GL74

w-w1

w-w2

)

)

430.99 m*

§1.35 m?

0.00 m

37.68 m*

237 m?

8.93 m

237 m

379.64 m*

378.86 m*

0.78 m*

0.12

Sheelno. 13

Wall Orientation Factor Gw = 1.131 (Refer lo Table 9)
Average Absorptivity (a) of the External Opaque Wall at 0
Extemal Wall Malerial (Colour/Finish) % of walllroof area a Absorplivity (Refer lo
Dark Grey 91% 09
Light Grey 9% 0.8

Average Absorptivity = 0.69
‘U’ value of Opaque Wall Areas

U= 1/(Ri+xy/ky +Xolky+... +Xo/k+Ra+R0) where Ri  Surface fim resistance of internal surface (Refer lo Table 2)

Ro  Surface fim resistance of ederral surface (Refer to Table 2)

Ra Air space resistance (Refer to Table 3)

X Thickness of building matenals

Kk Thermal conductiviy of bulding materials (Refer fo Table 1)

W-W1 Description: W-W1
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace Ra = 0
12mm mosaic tiles 0012 / 15 = 0.008
10mm cement/ sand render 001 [ 072 = 0.014
150mm concrete wall 015 1 216 = 0.069
10mm gypsum plaster 001 / 038 = 0.026
Internal surface film r Ri = 0.12
To_ta|| 0.282
Uwl = 1 = 3.55 WimK
0.282
W-W2 Descriplion: W-W2
[Wail Material
lexlernal surface film Ra = 0.044
Air space resislanace Ra = 0
5mm aluminium cladding 0.005 / 160 = 0.000
10mm cemenl/ sand render 001 / 072 = 0.014
600mm concrele column 06 / 216 = 0.278
10mm gypsum plaster 001 / 038 = 0.026
Internal surface film resistamce Ri = 0.12
Total 0.482
1 207 WimK
Uw2= =
0.482



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. 14 BD Ref No.
Building Address Residental & Commercial Development at 5-17 Western Street, Sai Ying Pun, Hong Kong
[Part2- Calculation of Heat Conducti through Glazing

Facade Orientation Facing West Elevations Gross Wall Area (Ao) = Components / Details Code No.
Window to Wall Ratio (WWR) 0.12 Wall Orientation Factor (Gw) = Description Units W-GL7 W-GL7-1 W-GL7-2 W-GL7-3 W-GL7-4

Glazing Type IGU 1GU 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? 0.00 37.68 237 8.93 237
Description Units W-W1 W-W2 U-value of Glazing (Ufi) W/m?K 1.35 1.35 1.35 1.35 1.35
External Finish Material 5mm mosaic tiles 5mm caldding Heat Conduction = 0.64 (Afi/Ac) Uf Gw 0.000 0.085 0.005 0.020 0.005
Conductivity W/mK 1.50 160.00
[Thickness m 0.012 0.005 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw  wherei=1,2,...,n
Average Absorptivity (a) 0.90 0.90 012
Intermediate component 10mm cement/ sand render | 10mm cement/ sand render
Conductivity W/mK 0.72 0.72
Thickness m 0.01 0.01 Part 3 - Calculation of Solar Radiati gh Glazing
Intermediate component Components / Details Code No.
Conductivity W/mK Description Units W-GL7 W-GL7-1 W-GL7-2 W-GL7-3 W-GL7-4
Thickness m Glazing Type 1GU IGU 1GU IGU IGU
Intermediate component Thickness m 0.028 0.028 0.028 0.028 0.028
Conductivity W/mK Glazing Area (Afi) m* 0.00 37.68 2.37 8.93 2.37
Thickness m Shading Coefficient of Glazing (SCf) 0.31 0.31 0.31 0.31 0.31
Intermediate component 150mm concrete wall 150mm concrete wall Visible Light Transmittance (VLT) % 51.00 51.00 51.00 51.00 51.00
Conductivity WimK 216 216 External Reflectance (ER) 19.00 19.00 19.00 19.00 19.00
Thickness m 0.15 0.01 External Shading Miltiplier (ESC) 1.00 0.83 0.83 0.81 0.83
Internal Finish Material 10mm gypsum plaster 10mm gypsum plaster |Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00 1.07 0.07 0.24 0.07
Conductivity W/mK 0.38 0.38
Thickness m 0.01 0.01
U-value of Opague Area (Uwi) W/m?K 3.55 477 Solar Radiation through Glazing = 41.75 (Afi/Ac)(SCfi)(ESCwi)Gw wherei=1,2, ..., n
Opaque Wall Area (Awi) m? 378.86 0.78 = 145 Wim?
Heat Conduction = 3.57 (Awi/Ao) Uwi awi Gw 11.34 0.03

Summary of RTTV at North Elevations
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwiawi Gw  wherei=1,2, ... n = 11.37 + 012 + 1.45
11.37 Wim? = 12.94 Wim*




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

Form RTTV (Wall) 2 - Summary of Overall RTTVwall of Building

Sheet No.
Building Address

15

BD Ref No.
Residental & Commercial Development at 5-17 Western Street, Sai Ying Pun, Hong Kong

Overall Gross Wall Area [a] 2655.95 m?
Heat Heat Solar
Gross Wall | Conduction | Conduction Radiation RTTVwall at Area-weighted
Facade Orientation Area through through through Each Facade RTTVwall
Facing Opaque Walls Glazing Glazing
(m?) (Wim?) (Wim?) (Wim2) (Wim?) (W/m?)
[b] c] [d] [e] [f=[c]Hd]+e] [g]=[flx{bl/fa]

North 625.46 470 0.34 5.20 10.24 241
East 1311.32 5.09 0.46 6.17 11.73 5.79
South 288.18 11.12 0.00 0.00 11.12 1.21
West 430.99 11.37 0.12 1.45 12.94 2.10

Overall RTTVwall = 11.51

Wim?



Roof

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

Skylight Areas at Roof

Breakdown of Skylight Areas
Skylight Areas Unshaded

OpaqueAreas at Roof

Breakdown of Opague Roof Areas
RC Roof Areas
Roof

Green Roof Areas
Green roof

Roof
(1)
( R1
6727 = 67.27 m*
( R2 )
0 = 0m?

Sheet no. 16
67.27 m?
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
0.00 m? Average Absorptivity (a) of the External Opaque Wall at Roof
; . 5 a Absorptivity
External Roof Material (Colour/Finish) % of roof area (Refer to Table 5)
0.00 m? Dark Grey 100% 0.9
Average Absorptivity = 0.9
‘U’ value of Opaque Roof Areas
U = 1/(Ri+xy/ky#Xalky+... 4+, /k+Ra+Ro) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro Surface film resistance of external surface (Refer to Table 2)
Ra Air space resistance (Refer to Table 3)
X Thickness of buildng materials
k Thermal conductivity of buildng materials (Refer o Table 1)
R1 DescriEtion: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
25mm concrete tiles 0025 / 11 = 0.023
50mm cement/ sand screed 005 / 072 = 0.069
67.27 m* 50mm expanded polystyrene 005 / 0.034 = 1.471
125mm concrete slab 0125 | 216 = 0.058
10mm gypsum plaster 001 / 038 = 0.026
67.27 m* Internal surface film resistance Ri = 0.162
Total 18&
1
Sy — = 0. 2
0.00 m? wi=—T5ea M Tk
R2 Descriptigp: Greﬂ roof
%of Material
Grass roof 1 1 275 = 0.3636364
Total 0.364
Uw2= = 275  WimK

0.364



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

Sheet No. 17 BD Ref No.
Building Address Residental & Commercial Development at 5-17 Western Street, Sai Ying Pun, Hong Kong

[Partz- Calculation of Heat Conduction through Skylight
Roof Orientation Facing Flat Gross Roof Area (Aro) = 67.27 Components | Details Code No.
Skylight to Roof Ratio (SRR) = 0 Roof Orientation Factor (Gs) = 2.16 Description Units S1

Skylight Glazing Type -

Part 1 - Calculation of Heat Conduction through Opaque Roof IThickness m -
Components / Details Code No. |Sky|ight Area (Asi) m* 0.00
Description Units R1 R2 U-value of Skylight Glazing (Usi) Wim*K =
External Finish Material 25mm concrete tiles Grass roof Heat Conduction = 0.40 (Asi/Aro) Usi Gs 0.00
Conductivity WimK 1.10 275
[Thickness m 0.025 1.000 Heat Conduction through Skylight = 0.40 (Asi/Aro) Usi Gs wherei=1, 2, ...
|Average Absorptivity (a) 0.9 0.2 = 0.00 Wim?
Intermediate component 50mm cement/ sand screed
Conductivity W/mK 0.72
Thickness m 0.050
Intermediate component 50mm expanded polystyrene
Conductivity W/mK 0.034 Part 3 - Calculation of Solar Radiation through Skylight
Thickness m 0.05 Components / Details Code No.
Intermediate component 125mm concrete slab Description Units S1
Conductivity W/mK 216 [Skylight Glazing Type
Thickness m 013 Thickness m #
Intermediate component Skylight Area (Asi) m* 0.00
Conductivity W/mK §Shading Coefficient of Skylight Glazing (SCr) -
[Thickness m Visible Light Tr i (VLT) -
Internal Finish Material 10mm gypsum plaster External Reflectance (ER) -
Conductivity WimK 0.38 ISolar Radiation = 41.10 (Asi/Aro) (SCri) Gs 0.00
Thickness m 0.01
U-value of the Roof (Uri) Wim?K 0.54 2.75 Solar Radiation through Skylight = 41.10 (Asi/Aro) (SCri) Gs wherei=1,2, ...
Opaque Roof Area (Ari) m? 67.27 0.00 = 0.00 Wim*
Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 3.62 0.00

Summary of RTTV at Roof
Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n = 3.62 + 0.00 +
= 3.62 Wim? = 3.62 Wim?




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

Sheet No. 18 BD Ref No.
Building Address Residental & Commercial Development at 5-17 Western Street, Sai Ying Pun, Hong Kong
Overall Roof Area [a] 67.27 m?
Gross Roof Area :lerztuanc;iuacﬂ:I): Heat Conduction Solar Radiation RTTVroof at Each Area-weighted
geaey through Skylight | through Skylight Type of Roof RTTVroof
Roof Roof
(m?) (Wim?) (Wim2) (Wim?) (W/m2) (Wim?)
b] [c] [d] [e] [f=[c]+{d]He] [g]=[fix[bl/[a]
Flat Roof 67.27 3.62 0.00 0.00 3.62 3.62
Overall RTTVroof = 3.62
< 4

Wim?

Wim?





