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Notes:

ER = External Reflectance

SC = Shading Coefficient

VLT = Visible Light Transmittance

(FEREEEMNBEESR
RTTV Summary Sheet

it

ER = MR/ B
SC = IEHHEY

VLT = O] RJBHE

PNAP

APP-156

B U l L | s Window and skylight data should g%%gg%%%m%gi Kt 3
s o5 . repri t the major proporti = Nl BFRDEE - :
DEPARTHENT WEBEZEAAL Y, 8 el Appendix
IR @ PR IR Z F (e
E-mail Address For acknowledgement email (e-submission)
piuhil BFENER
et s D.D.121 LOT 2168, TONG YAN SAN TSUEN, YUEN LONG (BLOCK A) ESEES )/9028/18
EZEEymR e
Building Type: Residential
Dl. A ER TR
1. Registered Professional Engineers
TEMEREFES 2. 2
RTTV calculated by DZ. Architect
3. Efth - FREAR ¢
- AUTHORISED PERSON
3. Others, please specify:
BE (EEEMW)
No. of Storeys 3
(Residential Units)
%<1 Table 1
EEFSEEETHMIEE  Deemed to Satisfy RTTVyy,,
S AT 7 i NORTH SOUTH SOUTH NORTH
Facade Orientation Facing WEST EAST WEST EAST
IR ERE
Average Absorptivity 0.00 0.30 0.00 0.00
B S e B EE A 19 EE Bl
Average Window to Wall Ratio 0.00 0.51 0.45 0.30
BIEEN R
Shading Coefficient of Glazing / 0'43/0'45 0'43/0'45 0'43/0’45
SMBROTIB S R B
Average Shading Coefficient of Facade
\E/_i[s%)le Light Transmittance / % [50/52 % [50/52 % [50/52 % % % % %
L SR / % |6/11 % |6/11 % |6/11 % % % % %

A AL - EEMAEE TR KM E T TRMEERFZAPP-156 (Hi$2A) (03/2019)-P.1/3
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BE2 Table2

EEEEREEE RTTVy
MBS AL
Facade Orientation NORTH WEST SOUTH EAST SOUTH WEST NORTH EAST
Facing
[EEPRRVES |
\Wall Orientation Factor 0.965 1.051 1.092 0.924
IMERETE
(xR 67.13 BFEEENLLE | 87.09 BEMEEENLES] | 117.68 BRSNS | 38.09 [t
Total External Wall Area . Window to Wall " Window to Wall Window to Wall . Window to Wall
(Residential Units) TR m? |Ratio FHR M| Ratio ¥R m*|Ratio FAK M| Ratio
. = 0.00 = 10:54 = 045 1198 = 0.30
Total Window Area 0.00 m? 44.82 m2 53.37 m? . 2
A BT RA/FHK RA/FIH R45/F5H
Heat Opaque | 6.06 Wi | 320 wims| 1-36 wime | 4-24 Wi
Conduction |Wall
'E 0.00 R%/F73K 1118 EA/ERK 1.23 JSESTEDSPN 0.51 BRI
Window W/m? Wim2 ) W/m? : W/m?
&P REER [:] HiE SC= |VLT= [E HE SC= |VLT= [EL SC= |VLT= M Gk SC= |VLT=
Window Glass Type R Area= % | it Area= 0.43/ 50/52 % | mEtt Area= 0_43/ 50/52 % | gt Area= 0.43/ 50/52 W
Reflective ER= Reflective|44.82 0.45 |ER= Reflective] 53.37 0.45 |ER= Reflective[11.29 0.45 |ER=
K FEFK SRR FFTHK
2 5 e 6/11 % e 6/11 o, i 6/11
O &g |SC= |WLT= O m |sC= |VWLT= OJ i |SC= |wLT= ] mis |SC= |VLT=
. Area= %l Be Area= @l Be Area= wlae Area= -
Tinted Tinted Tinted Tinted
FHK Ef Ak ER= A% ER= FHK ER
m? % m? % m? % m? %
D mE |SC= |VLT= D & |SC= |VLT= D miE |SC= |VLT= D i SC= |VLT=
g e) Area= o | 588 Area= o | 3568 Area= o |30 Area= %
Clear Clear Clear Clear
ER= ER= ER= ER=
TR FAR FFHK FEFRK
m2 % m2 % m? % i %
SRINE
>= =) &= A fi3 =) = B "
Dout?le D Yes m No M Yes D No m Yes L—‘I No IE Yes D No
Glazing
INENY)  |SMRERY) A Ea3 SRS F=) i HhafBEY) 5 Eod SMNBBEY A 3
Exterpal Overhang D Yes M No Overhang M Yes D No Overhang M Yes D No Overhang D Yes M No
N CT T R g |mmemw  yEp g |asess g Gl e I ok
Sidefin Yes No Sidefin Yes No Sidefin Yes No Sidefin Yes No
FERBNRGENE 5/ /T g st SR ey
Solar Radiation through ~ 0-00 ax/ N 7.90 R Fio N 8.06 ﬁ%/lﬁt .4.94 d N
Glazing Wim: W/m: W/md W/m
SEIIREERE
Average Absorptivity 0.00 0.30 0.00 0.00
HIEIMER
i BT SRR 6.06 E#/FR%]12.28 RE/FRK|10.84 R#/Fr% [ 9.69 RR/ERK
RTTVyyq at each facade Wim? Wim? W/mz2 Wim?
BB EAERE 1007 DRE/ERK
Overall RTTV . W/m?
WOl AL - S TR RS L TREMEEEEZAPP-156 (M§2A) (03/2019) - P.2/3 PNAP APP-156 (Appendix A) (01/2021) - P2/3




%3 Table 3

BRETHEIZE RTTVg

IHEVREN

Overall RTTVgqo

e 2.16
Roof Orientation Factor
EIEAETE (FEE) 71.94 FFR
Total Roof Area (Residential Units) : m?
R AT 0.00 FH
Total Skylight Area m?
HE8 EBI& JSEETRDSES
Heat Roof 1.72 Wim2
Conduction x5 RR/TRA
Skylight 0.00 Wim?
K WHEER R = FITHR
Skylight Glass Type D Reflective Area= m? | SC= VLT= % | ER= %
OFe = FAk
Tinted Area= m? | SC= VLT= % | ER= %
O B = K
Clear Area= m? | SC= VLT= % | ER= %
BEKIE E=i &
Double Glazing D Yes Vi No
SMESE A =
External Shading D Yes WY No
FERBHNAGRNE 0.00 R /FRA
Solar Radiation through Glazing ) Wim?
FHREAEE (B]R) 03
Average Absorptivity (roof) -
REEEERERE 1.72 RE/FRR
) W/m?

Signature*

A

HBOIAL -

H# Date
Lol Yoy
Hdd  J mm Iyyyy

s E TR R A T Ti2ENIE£EEAPP-156 (MTERA) (03/2019) - P.3/3

AR R BT AL E R I 7] 51 BUA TR #
Any false certification or declaration
may be subject to legal action.**
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FERBRENREESR
RTTV Summary Sheet

=== BUILDINGS
=———= DEPARTMENT EEBEEMNARAEL "V, %-
_—— please tick in box as appropriate.

L E MERRBCE B 2 (B 5 )

E-mail Address

®

For acknowledgement email (e-submission)

Notes:

ER = External Reflectance

SC = Shading Coefficient

VLT = Visible Light Transmittance
Window and skylight data should

represent the major proportion
of its use in the development.

it

ER = SMEBR G

SC = EHRHY

VLT = O] RABHE
BURRIRE PEALLSIS
BHEPNAXBENENRE -

PNAP

APP-156

Bt £
Appendix

biubil y . 1N s 2.5 77 . ; , Loy BFERS .
Adoress: DD 124 LOT 2048, Toner YAN SAN TEUEN  (bLock BFC) B0 Ref. Ne, 27 J038 118
EZRyE e
Building Type: Residential

Dl. SEMEE TR

1. Registered Professional Engineers

EEMERENEE 2. 2R
RTTV calculated by DZ. Architect

[z(i Hith - FBEEAR -
3

AUTHORISED PERSON

. Others, please specify:

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

3

%= 1 Table 1
EFNEESEERERE Deemed to Satisfy RTTV,y.;

MRS T NOETH §ouTH §OATH NORTH

Facade Orientation Facing WEST KT WES I' E’ﬂST

FRUTRE 5 y

Average Absorptivity 0.50 0. 30 0-3%0 .00

B 5 AR B R 1 EE B A

Average Window to Wall Ratio 0-0 0 0 00 ﬁ 4"7 f 5;

WIEEN R X )

Shading Coefficient of Glazing / 0. 4‘[ 0- lff‘ 0‘/'(

IMER TR R B

Average Shading Coefficient of Facade

T RHBHE o .
Visible Light Transmittance / % [ §r % Er % % % % %
9hgﬂ)§§j$ 4 0 0 0 0 0 o, o,
External Reflectance 7 % 6 % b % [ % % % % %

BIYAL -

sEfMAEH TR2EN R AT S £ TRRAMEFEAPP-156 (M $2A) (03/2019) - P.1/3
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FR2 Table 2

AHEE (e M EIRE RTTVyyay
SMEERE AL
Eac_ade Orientation NDKTH WES’ $ WTH Eﬁr& T SOl TH L,/Eg'r NORTH 'EH[
acing
BEEHMIARE ; P
Wall Orientation Factor 0 7b£— 1081 N4 77L o /))/4
IMEBETE
(EEEA) 4'3 50 & EiEEERIEE B 4 g 30 &P EEE AL A /5 7 3y ? =kt bl / 8 58 B F RS ERILE A
Total External Wall Area Window to Wall » Window to Wall ) Window to Wall Window to Wall
(Residential Units) FIA M Ratio TR m Ratio Fak | Ratio FAK M| Ratio
=n.p0 = . = ; = -
pp——— iy 0.0 200 0:00 Y 0.49 g 0.38
Total Window Area 2 m? m? m?
aEg RBESHE ER/FAR R/ TR ? R /FRK ) R/ FAK
Heat = |Opaque 3.64 wime | 3.96 wim| 209 wime| 063 Wim?
Conduction |Wall
®FE RBR/FAR B/ ; BE/FIAR| 20 JSESTRSSE
Window 0.00 wims | 0-00 wis| 1-40 wime | ¢ f Wim:
&F WIBEEY ] (5 SC= |VLT= @ fi:1E SC= |VLT= 8 [i:iE SC= |VLT= @ HiE SC= |VLT=
Window Glass Type ) Area= . y Area= [ T " Area= Y . y Area= g p A
it % | 5% b % | 251t % | R ’ %
ge%jective ER= Reflective | ). (! 0 0 45— ER= Reflective CY),QLX 0.‘/’( ER= Reflective| /. D" 0 {kr ER=
FFK FEFK é FEFRK b 75K 6
m2 % m2 % m? % m? %
] @& |SC= |VLT= | g |SC= |wLT= [ miE  |SC= |VLT= O m& |SC= |WLT=
P Area= . Area= %l Be Area= I . Area= -
Tinted Tinted Tinted Tinted
FHH ER= Tk ER= T3k ER= sk ER=
m? % m? % m? % m? %
O @  |sc= |wT= O @& |sc= |wt= 0 @& |sc= |wLT= O &@® |sc= |wLT=
B0 Area= o | %A Area= o | 588 Area= o |ERR Area= %
Clear Clear Clear Clear
ER= ER= ER= ER=
FFK FFK EAK FrK
m? % m?2 % i % m? %
CEHE 5 = = e = = # =
DOU[_)IE D Yes M No M/Yes B No MY&S D No M Yes D No
Glazing
SNEFH)  (SMEEEY -l i SNRBEY F=) =3 SMBIBEY A o INRIBEY) F=1 &
External Overhang D Yes |erc: Overhang D Yes lero Overhang tzrYes D No Overhang D Yes MNO
Shading
RlgzEy A # g eEY B = g eEY =] i RIgEBEY A o
Sidefin I:‘ Yes IzrNo Sidefin D Yes MNO Sidefin D Yes M No Sidefin D Yes M No
SFERENARES R#/T A R#/Tr% EL#S/F T3k RH/THH
Solar Radiation through 0.00 Wim? 0- /i Wi ?, I( Wi 6 OX Wi
Glazing
TR A p
Average Absorptivity b 50 0. 30 030 0.00
ZIRIMERY '
HEEHE EEERE 364 RS/ T334 3. ?(J JSETREP S i3.08 E#/FAK| 2.7 7 R /FTH
RTTVy, at each facade W/m? W/m? W/m? W/m?
BIEEEEERE BTk
Overall RTTV Wall 77 J:(_‘ W/m?2
WOl AL - AR IR RME T TRAMEXEEAPP-156 (H1E#A) (03/2019) - P.2/3 PNAP APP-156 (Appendix A) (01/2021) - P2/3




%3 Table 3

BREESREIEE  RTTVg,

J=EPSRIVES -
Roof Orientation Factor 2. {6
EIEREE (EEEM p A3
Total Roof Area (Residential Units) 7(} ‘ \;/7 m?
PRSI ) FAR
Total Skylight Area 0 vt m?
HigE EIR 3 R/ FAAR
Heat Roof / ? § Wi/m?
Conduction
& N JSESTEDSES
Skylight 0.60 Wi/m?
PN RiEHL 0 & = FITHK
Skylight Glass Type Reflective Area= m2 | SC= VLT= % | ER= %
0 it = FFIR
Tinted Area= m? | SC= VLT= % | ER= %
n EH] mifiE= K
Clear Area= m? | SC= VLT= % | ER= %
ERIRE A i3
Double Glazing D Yes M No
MBS =] i
External Shading D Yes IzrNo
FERENKGESR 0 ESTEDES
Solar Radiation through Glazing 0. 0 W/m?
FHER#AEE (BR) 0 5
Average Absorptivity (roof) ’
BERTERGEE . BE/FRHK
Overall RTTVgqq LT3 Wim?

BE
Signature*

H3¥ Date
21 (017 ]20]2)
Hdd Hmm F yyyy

SOAL - SR IREMRAERE L TRMFEAEZAPP-156 ({#2A) (03/2019) - P.3/3

AEAT S BERE RS Sl B W T 5| BT B #
Any false certification or declaration
may be subject to legal action.*
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FERERENPEER iy R = pgasse PNAP

ER = External Reflectance

R

SC = Shading Coefficient SC = BHAHH -
RTTV Summary Sheet VLT = Visible Light Transmittance VLT = B RH3HEHT APP-156
B U I L D | S Window and skylight data should E%%E%%;fggﬁgi Bfit §%
DEPARTMENT HAZEEEMITIRAMEE "V 5 - represent the major proportion & GRS  Appendix
pﬁlease tick in box as appro:)riate. ofits use in the development. iy
HEHIE @ MERRSGE B (B 1 S AT )
E-mail Address For acknowledgement email (e-submission)
4 " - —— i LB . 2 FERR s
Nitvess: D-P-1X1 LOT 2468, TonG yan SAN TSUEN, YUEN LonG (BLOLK D) B 2 Josgrd
EREMEI 3=
Building Type: Residential
1 EMEET R
1. Registered Professional Engineers
EEMERENEE 2. F2EET
RTTV calculated by D 2. Architect
3. Hfth - 755507 - 3 - i
= 2ASED PER SN
|]3. Others, please specify: ﬁ“ TH T/’ 5 D PEP“
BE (EEEM)
No. of Storeys ‘;
(Residential Units)
%=1 Table 1
EERSEEEEMEIEE  Deemed to Satisfy RTTV,,.,
ShEER BT NORTH SUUTH SOUTH NCRTH
Facade Orientation Facing M/e-,&r BEA $T WES T FAS T
AR EE )
Average Absorptivity 0- 30 0. 30 0-30 030
& P AEEEMFaLE A i
Average Window to Wall Ratio 0-0% ot 0-83 0-yy
Shading Coefficient of Glazing 0K 0.6 0. « 04§
MBI TR R B
Average Shading Coefficient of Facade
OISR SBE S
Visible Light Transmittance NP2 % 5 > % §> % 5 pA % % % % %
IMER R B R
External Reflectance 6 % 6 % 6 % 6 % % % % %

RBOUAL - IS TRREMRME L TRETEEFEEAPP-156 (Mi32A) (03/2019)-P.1/3 PNAP APP-156 (Appendix A) (01/2021) - P.1/3



FR2 Table 2

MR EHEXE RT TV,
SMBERE TS L ” T _
Facade Orientation NO H WEST C o TAS i VES (g8 2
Facing SouTH THT §UUTH WEST NORTH BAST
EELSEN ] 2 o
Wall Orientation Factor D- ?b‘r I‘ a‘rl /- 07 r 0. Y"lf‘
SMEARETE }
(fEREA) '&’[I( )/} & P AR EE I EE Bl 7/‘ 0 7 &P AR AL A 70 ),T B P BB EERLL A 4—6~ ?0 & EEEERIEL B
Total External Wall Area Window to Wall . Window to Wall ‘ Window to Wall . Window to Wall
(Residential Units) FHK M Ratio FAR - m | Ratio FAK M IRatio TR M Ratio
- =004 Al - S0
BEEERE ) 0 0.53 . ‘
Total Window Area 20 T m? ? “r? m? 4—XW m? (0 4’ m?
nEg RBERME ' EAS /T8 = BB/ ERR JSESTESSES i RE/FHER
Heat lopaque | 3.4 wim| 330 wim| 153 wine| 27! Wim
Conduction |Wall
=] t RR/FrHK /AR ISESTEDERS [ G R/ 7K
Window 0.1y wime | 0 58 wime [ ©* 776 wime| 00 7 Wim?
Bl wEEs | [mm [sc= [wT= vl |m® [sc= Jwr= vl [mm |[sc= [wr= M [|=m |[sc= |wr=
Window Glass Type Area= Y ’ Area= ) ) Area= Y ’ Area= o
R4 Y w|mae b e D A T Y %
Reflective | . 07 D,(kr ER= Reflective ?3“1 0'\‘4_ ER= Reflective| I(,g_yy U"A.r ER= Reflective /0 ,[{./ [Plhr EF€=
m? % m? % m2 % m? %
O miE  |SC= |wLT= O ®#& |SC= |VLT= O & |SC= |VLT= O & |SC= |WLT=
P Area= «| 5 Area= @l 5 Area= wlae Area= %
Tinted Tinted Tinted Tinted
sk ER= T aa K ER= K ER
m? % m? % m? % m? %
i m& |SC= |VLT= ] @& |sc= |wLT= O @m®  |sc= [wLT= 0 @ [SC= |VLT=
P Area= o | 08 Area= o | 588 Area= o |35 Area= %
Clear Clear Clear Clear
ER= ER= ER= ER=
FFK FhaR FEFR Tk
m? % m? % m? % m?2 %
EEKIE 5 e 5 Py =] 3 i =
Doul?le lzrYes D No M Yes D No Iz[Yes L_‘l No Yes D No
Glazing
SNESRY  |SMRBED A s SMNEBEY A = IMRIBEY A o INRBEY =] =
External Overhang IjYes U No Overhang D Yes mNo Overhang v Yes 0 No Overhang MYes D No
Shading
RgsBEY) A = RIgEEREY A i flggmEy A Eid RgsBEY B kil
Sidefin D Yes IzrNo Sidefin D Yes IE'No Sidefin MYes D No Sidefin D Yes No
SBRBOABENE . R4S/ A5k BE/EAR| o - E45/FHK RA/FAH
gf:;fn':ad'am“ trough .43 wime | > wime| TS Wim? 3?3 Wim?
FRREE
Average Absorptivity 0-50 030 0.30 0-30
BIESMER _
B (E TSR 44? EA/TF % g)g BA/F5%| 13,00 mRERK| 7.3 F /5 #
RTTVyy, at each facade Wim? W/m? Wim? Wim2
SRR 930 B/ TR
Overall RTTV . Wim?

RAAL

MG TR R ME T TRMERFHEAPP-156 (HTEEA) (03/2019)- P.2/3
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%3 Table 3

EBRESMEEE  RTTVq,,
JEVSRIES -
Roof Orientation Factor Bl b
BIEREME (EE8M) FFHK
Total Roof Area (Residential Units) 6 (8)0 m?
PR 0.00 T
Total Skylight Area m?
HigE EIR LN B/ FTR
Heat Roof 3 '7-; W/m?
Conduction —
PNE 0 0 0 FLRS /R
Skylight : Wimz2
K RIERE SgitE hif= R
Skylight Glass Type Reflective Area= m? | SC= VLT= % | ER= %
D fith = FFK
Tinted Area= m? | SC= VLT= % | ER= %
&Y hifig= FFK
Clear Area= m? | SC= VLT= % | ER= %
YRIIE A i
Double Glazing D Yes M No
IMEFH A 3
External Shading D Yes MNQ
FERBNRGESNE ol R4/ TR
Solar Radiation through Glazing U ’ W/m?
FHRBAEE (BR) . ;0
Average Absorptivity (roof) :
BEREEHERE 5 BH/FaK
Overall RTTVgof , i ?‘3 W/m?

BE
Signature*

/G%

&

BAAL -

H3 Date
217000 ¥o]|>|Y
Hdd Hmm E yyyy

FEffAE e TRRAM R AL S T TRRAMER A EAPP-156 (T82A) (03/2019) - P.3/3

ATAT R B B W vl 5] BUE AT B, #
Any false certification or declaration
may be subject to legal action.*
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Gross Wall Area (Opague walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :

1F = 4100m (1 storey)
2IF = 3300m (1 storey)
3IF = 3500m (1 storey)
R/F(Staircase Hood) = 2800m (1 storey)
North West Elevations ~ Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
1F ( 490+ + + + + + + + + + + X 410x 1 = 490 x 410 x 1 = 20.09 m?
2IF ( 490+ + + + + + + + + + + X 330x 1 = 490 x 330 x 1 = 16.17 m?
3IF ( 490+ + + + + + + + + + + X 350 x 1 = 490 x 35 x 1 = 17.15 m?
R/F(Staircase Hood) ( 490 + + + + + + + + + + + X 280 x 1 = 490 x 280 x 1 = 13.72 m?
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
1F ( 420+ 155+ + + + + X 410 x 1 = 575 x 410 x 1 = 23.58 m?
2IF ( 714+ 159+ + + + + X 330 x 1 = 873 x 330 x 1 = 28.79 m?
3IF ( 706+ 159+ + + + + X 350 x 1 = 865 x 350 x 1 = 30.28 m?
R/F(Staircase Hood) ( 159+ + + + + + X 280 x 1 = 159 x 280 x 1 = 4.45 m?
Gross Wall Areas 87.09 m?
South West Elevations  Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
1F ( 091+ 110+ 091+ 887+ + + + + + + + X 410x 1 = 1179 x 410 x 1 = 48.34 m?
2IF ( 091+ 110+ 091+ 618+ + + + + + + + X 330x 1 = 910 x 330 x 1 = 30.01 m?
3IF ( 091+ 110+ 091+ 598+ + + + + + + + X 350 x 1 = 890 x 350 x 1 = 31.13 m?
R/F(Staircase Hood) ( 091+ 110+ 0.92+ + + + + + + + + X 280 x 1 = 293 x 280 x 1 = 8.19 m?
Gross Wall Areas 117.68 m?
North East Elevations Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
1F ( 180+ + + + + + + + + X 410 x 1 = 180 x 410 x 1 = 7.38 m?
2IF ( 39+ 090+ + + + + + + + X 330 x 1 = 485 x 330 x 1 = 16.01 m?
3IF ( 330+ 090+ + + + + + + + X 350 x 1 = 420 x 350 x 1 = 14.70 m?

Gross Wall Areas 38.09 m2

Total Wall Areas 309.98 m?



Total Glazing Area (Window + Balcony) Calculation

North West Elevations
No window located at this side

South East Elevations
1/F (Living and Dinina)

2/F (Bedroom 1)

2/F (Bedroom 2)

2/F (Family Room)

3/F (Master Bedroom)

South West Elevations
1-R/F(Staircase)

1/F (Living and Dining)

1/F (Living and Dining)

2/F (Family Room Unshaded Window)
2/F (Family Room Shaded Window)

3/F (Master Bedroom Unshaded Window)
3/F (Master Bedroom Shaded Window)

North East Elevations
1/F (Utility Room)

2/F (Bedroom 2)

1/F (Master Bedroom)

Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
(0.0

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

4.20
177
177
221
6.43

Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
1.10
5.15
1.37
0.73
4.18
0.73
4.18

Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
(060
(213
(213

0.00

2.94
2.56
2.56
249
2.80

240
2.94
2.94
2.28
2.28
2.55
2.55

1.65
233
2.52

X X X X X

X X X X X X X

<

Glazina heiahts (Residential Units) :

Face NW:
Face SE:

Face SW:

Face NE:

PRRP e

PRRPPEPPEA

No window located at this side

1/F (Living and Dining)

2/F (Bedroom 1)

2/F (Bedroom 2)

2/F (Family Room)

3/F (Master Bedroom)
1-R/F(Staircase)

1/F (Living and Dining)

1/F (Living and Dining)

2/F (Family Room Unshaded Window)
2/F (Family Room Shaded Window)
3/F (Master Bedroom Unshaded Window)
3/F (Master Bedroom Shaded Window)
1/F (Utility Room)

2/F (Bedroom 2)

1/F (Master Bedroom)
000 x 0.00 X
420 x 294 X
177 x 256 X
177 x 256 X
221 x 249 X
643 x 280 X
110 x 240 X
515 x 294 X
137 x 29 X
073 x 228 X
418 x 228 X
073 x 255 X
418 x 255 X
060 x 165 X
213 x 233 X
213 x 252 X

SD03
SD10
SD10
SD04
SD05
SW-W1
SD02
SD03
w21
w21
W21A
W21A
W08
W10
W10A

PRRP e

PRRPPEPPEA

Sheetno. 2
= 2935 m (1 storey)
= 2555 m (1 storey)
= 2555 m (1 storey)
= 2485 m (1 storey)
= 2795 m (1 storey)
= 2400 m (4 storeys)
= 2935 m (1 storey)
= 2935 m (1 storey)
= 2279 m (1 storey)
= 2279 m (1 storey)
= 2545 m (1 storey)
= 2545 m (1 storey)
= 1650 m (1 storey)
= 2325 m (1 storey)
= 2524m (1 storey)
= 0.00 m?
Gross Glazing Areas 0.00 m2
= 12.33 m?
= 452 m?
= 452 m?
= 548 m?
= 17.97 m?
Gross Glazing Areas  44.82 m?
= 10.56 m?
= 15.10 m?
= 402 m?
= 1.66 m?
= 9.53 m?
= 1.86 m?
= 10.64 m?
Gross Glazing Areas ~ 53.37 m?
= 0.99 m?
= 4.94 m?
= 5.36 m?
Gross Glazing Areas ~ 11.29 m?
Total Gross Glazing Areas ~ 109.48 m?



North West Elevations

Gross Wall Areas

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

Glazing Areas at  North West Elevations

Breakdown of Glazing Areas

Glazing Areas No window located at this side

Opaque Wall Areas at North West Elevations

Breakdown of Opague Wall Areas
Tile

Window to Wall Ratio (WWR) = 0.00

NW-WAL

67.13

)

67.13 m?

0.00 m?

0.00 m?

67.13 m?

67.13 m?

0.00

Wall Orientation Factor

Average Absorptivity (a) of the External Opaque Wall at

Gw =

Sheet no.

0.965 (Refer to Table 9)

North West Elevations

. - o a Absorptivity
External Wall Material (Colour/Finish) % of wall area (Refer to Table 5)
Average Absorptivity = 0.00
1 White granite | 0.5 |

'U* value of Opaque Wall Areas

U = U(Ri+X4/ky +Xo/Ko+ ... +X,/k+Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)
X Thickness of buildina materials
k Thermal conductivity of buildina 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 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 / 072 = 0.035
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12
Total 0.284
- 1 _ 2
Uwl= 008 = 3.52 WimK



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

Part 2 - Calculation of Heat Conduction through Glazing

Components / Details

Code No.

Sheet No. 4 BD Ref No.

Building Address TYST 121 Block A

Facade Orientation Facing North West Gross Wall Area (Ao) = 67.13
Window to Wall Ratio (WWR) 0.00 Wall Orientation Factor (Gw) = 0.965

Description Units

Glazing Type

Part 1 - Calculation of Heat Conduction through Opaque Walls

Thickness m

Glazing Area (Afi) m2

U-value of Glazing (Ufi) W/m2K

Heat Conduction = 0.64 (Afi/Ao) Uf Gw

Heat Conduction through Glazing =

0.64 (Afil/Ao) UfiGw  wherei=1,2,...,n

= 0.00 W/mz2
Part 3 - Calculation of Solar Radiation through Glazin
Components / Details Code No.
Description Units
Glazing Type
Thickness m
Glazing Area (Afi) m?2
Shading Coefficient of Glazing (SCf)
Visible Light Transmittance (VLT) %
External Reflectance (ER) %
External Shading Miltiplier (ESC)

Components / Details Code No.
Description Units NW-WAL
External Finish Material 10mm ceramic external tiles
Conductivity W/mK 150

Thickness m 0.010

Average Absorptivity (a) 0.50
Intermediate component 25mm external rendering and tile adhesive
Conductivity W/mK 0.72

Thickness m 0.025
Intermediate component 125mm concrete wall
Conductivity 2.16

Thickness 0.125
Intermediate component

Conductivity

Thickness

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster
Conductivity W/mK 0.72

Thickness m 0.015

U-value of Opaque Area (Uwi) [W/m2K 3.52

Opagque Wall Area (Awi) m? 67.13

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw. 6.06

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei= 1,2, ...,n
= 6.06 Wim2

Solar Radiation = 41.75 (Afi/Ao)(SCfi)([ESCwi)Gw

Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2, ...,n

=__0.00

Wim2

Summary of RTTV at North West Elevations

= 6.06

=__ 6.06

+ 0.00
Wim2



South East Elevations

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

South East Elevations

Glazing Areas at South East Elevations

Breakdown of Glazing Areas

Glazing Areas

1F

Glazing Areas

2F

Glazing Areas

2F

Glazina Areas

3F

Opague Wall Areas at

Shaded by Canopy (
Glazing Area = Lenath of Glazing x Glazina Height x No. of Storeys
. X 294 x 1

050 / 390 = 013 ESC

OPF =

Shaded by Balcony (

Glazing Area = Lenath of Glazing x Glazina Height x No. of Storeys

(177* 200 X 256 x 1
095 / 310 = 031 ESC

OPF =

Shaded by Balcony (

Glazina Area = Lenath of Glazina x Glazina Heiaht x No. of Storevs
. X 249 x 1

095 / 310 = 031 ESC

OPF =

Shaded bv Balconv & Side Fin (Left)
Glazing Area = Lenath of Glazing x Glazina Height x No. of Storeys

(643 X 280 x 1 ]
OPF = 094/ 330 = 028 ESC1 =
SPF = 085/ 680 = 013 ESC2 =
ESC = 0798  x 0.973 =

Gross Wall Areas

Breakdown of Opaque Wall Areas

Tiles

Window to Wall Ratio (WWR) = 44.82 /

SD03

SD10

SD04

SD05

SE-WA1L

12.33 m?
0.901

9.04 m?
0.751

5.48 m?
0.751

17.97 m?
0.798
0.973
0.776

87.09 m?

44.82 m2

12.33 m?

9.04 m?

5.48 m?

17.97 m?

Total

87.09

44.82 m?

42.27 m?

42.27 m?

051

Sheet no.
Wall Orientation Factor Gw = 1051 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at South East Elevations
External Wall Material (Colour/Finish) % of wall area a Absorptivity
Gross white matt tiles 100% 0.3
Average Absorptivity = 0.30
White granite | 0.5 |
Aluminium Alloy | 0.5 |

'U' value of Opaaue Wall Areas

U = Y(Ri+Xa/Ki+XolKot ... +Xo/kntRa+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 buildina materials
k Thermal conductivity of buildina 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 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 / 0.72 = 0.035
125mm concrete wall 0125 |/ 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12
Totall 0.284 WimzK
_ 1 -
Uwl = 0o8h = 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. 6 BD Ref No.
Building Address TYST 121 Block A

Facade Orientation Facing South East Gross Wall Area (Ao) = 87.09
Window to Wall Ratio (WWR) 0.51 Wall Orientation Factor (Gw) = 1.051
Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.
Description Units SE-WAL

External Finish Material 10mm ceramic external

Conductivity W/mK 150

Thickness m 0.010

Average Absorptivity (a) 0.50

Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72

Thickness m 0.025

Intermediate component 125mm concrete wall

Conductivity W/mK 2.16

Thickness m 0.125

Intermediate component

Conductivity W/mK

Thickness m

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster

Conductivity W/mK 0.72

Thickness m 0.015

U-value of Opaque Area (Uwi) |W/mK 3.52

Opaque Wall Area (Awi) m2 4227

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw. 3.20

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

3.20 Wim2

Part 2 - Calculation of Heat Conduction through Glazing
Components / Details Code No.
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) m? 12.33 9.04 5.48 17.97
U-value of Glazing (Ufi) W/m2K 5.24 2.71 2.71 2.71
Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.50 0.19 0.11 0.38
Heat Conduction through Glazing = 0.64 (Afi/Ao) Ufi G wherei=1, 2, ...,n
= 1.18
Part 3 - Calculation of Solar Radiation through Glazing
Components / Details Code No.
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) m?2 12.33 9.04 5.48 17.97
Shading Coefficient of Glazing (SCf) 0.45 0.43 043 0.43
Visible Light Transmittance (VLT) % 52 50 50 50
External Reflectance (ER) % 6 11 11 11
External Shading Miltiplier (ESC) 0.901 0.751 0.751 0.776
Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 2.52 1.47 0.89 3.02
Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw where i= 1,2, ...,n
= 7.90
Summary of RTTV at South East Elevations
= 320 + 118 + 7.90
= 1228 Wim?




South West Elevations

Gross Wall Areas

(Opaque Walls + Glazing Areas) (Ao) at  South West Elevations

Glazina Areas at South West Elevations

Breakdown of Glazing Areas

Glazing Areas  Unshaded (
Glazing Areas  Shaded by Canopy (
Glazina Area = Length of Glazina x Glazina Height x No. of Storeys
1UF ( 515 X 294 x 1 =
OPF = 050 / 39 = 013 ESC =
Glazing Areas  Shaded by Canopy (
Glazina Area = Lenath of Glazina x Glazina Height x No. of Storeys
(137 w 294 x 1 =
OPF = 050 / 39 = 013 ESC =
Glazing Areas  Unshaded (
Glazing Areas  Shaded by Canopy (
Glazina Area = Lenath of Glazina x Glazina Height x No. of Storeys
2IF ( 418 x 228 x 1 =
OPF = 050 / 310 = 016 ESC =
Glazing Areas  Shaded by Side Fin (Left) (
Glazina Area = Lenath of Glazina x Glazina Height x No. of Storeys
3F (073 x 255 x 1 =
SPF = 050 / 087 = 057 ESC =
Glazing Areas  Shaded by Side Fin (Right) & Balcony (
Glazing Area = Length of Glazing x Glazing Height x No. of Storeys
3F ( 418 X 255 x 1 =
OPF = 050 / 330 = 015 ESC1 =
SPF = 050 / 434 = 012 ESC2 =
ESC = 0.879 X 0.970 =

Opaque Wall Areas at South West Elevations

Breakdown of Opaque Wall Areas
Tile
Aluminium Cladding (

Window to Wall Ratio (WWR) = 53.37 /

= 11768 m?
= 53.37 m2
SW-W1 ) = 10.56 m?
SD02 ) = 15.10 m?
15.10 m?
0.901
SD03 ) = 4.02 m?
4.02 m?
0.901
w21 ) = 1.66 m?
w21 ) = 9.53 m?
9.53 m?
0.927
W21A ) = 1.86 m?
1.86 m?
0.948
W21A ) = 10.64 m?
10.64 m?
0.879
0.970
0.853
Total = 53.37 m2
= 64.31 m?
SW-WA1 ) = 19.20 m?
SW-WA2 ) = 45,11 m2
117.68 = 0.45

Wall Orientation Factor

Gw

Average Absorptivity (a) of the External Opaque Wall at

Sheet no.
= 1.092 (Refer to Table 9)

South West Elevations

. - a Absorptivity
0
External Wall Material (Colour/Finish) % of wall area (Refer o Table 5)
Average Absorptivity = 0.00
White granite | 05 |
Aluminium Alloy | 05 |
‘U value of Opaque Wall Areas
U = U(Ritx:/ki 1X5/Kot ... +Xo/K tRa+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)

Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)

X Thickness of buildina materials
k Thermal conductivity of buildina materials (Refer to Table 1)

SW-WAL Description: Tile
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 [/ 0.72 = 0.035
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12

Totall 0.284

- 1 - 2
Uwl = 0288 352 WimK

SW-WA2 Description: Aluminium Cladding
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
15mm aluminium cladding 0015 / 160 = 0.000
50mm insulation board 005 / 0.034 = 1471
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Total| 1713

- 1 - 2
uw2 = T3 058  WimK



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 Code No.
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
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0012 0012 0012 0.02152 002152 0.02152 002152
Components / Details Code No. Glazing Area (Afi m? 10.56 15.10 1.66 1.66 953 1.86 10.64
Description Units SW-WA1 SW-WA2 U-value of Glazing (Ufi) W/m2K 5.24 5.24 5.24 271 271 271 271
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 wherei=1,2,...,n
Average Absorptivity () 0.50 0.50 = 1.23 W/m?2
Intermediate component 25mm extenal 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 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) EZ 10.56 15.10 166 166 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 WimK External Reflectance (ER) % 6 6 6 1 11 11 1
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)(SC)(ESCwi)Gw 1.84 237 0.29 0.28 147 0.29 151
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 wherei=1,2, ...,n
Opague Wall Area (Awi) m2 19.20 45.11 = 8.06 Wim?
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 1.12 0.44

Summary of RTTV at South West Elevations
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2,...,n = 156 + 1.23 + 8.06

156

W/m?2

=_1084 Wim?




North East Elevations

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

Glazing Areas at North East Elevations

Breakdown of Glazing Areas
Glazing Areas  Unshaded

Opadue Wall Areas at Gross Wall Areas

Breakdown of Opaaue Wall Areas
Tile
Aluminium Cladding

Window to Wall Ratio (WWR =

North East Elevations

( Wo8

( W10

( W10A

( NE-WA1

( NE-WA2
11.29 /

Sheet no.
= 38.09 m2 Wall Orientation Factor Gw = 0924 (Refer to Table 9)
= 11.29 m? Average Absorptivity (a) of the External Opaque Wall at North East Elevations
External Wall Material % of walllroof area a Absorptivity (Refer to Table 5)
) = 0.99 m?
) = 4.94 m?
) = 5.36 m? Average Absorptivity = 0.00
1 White granite | 0.5
1 Aluminium Alloy | 0.5
Total = 11.29 m?
'U' value of Opaaue Wall Areas
U = U(RitxalKs+Xolkot ... +Xo/kn+RaH where R 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 buildina 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 001 / 15 = 0.0067
25mm external renderina and tile 0025 /[ 072 = 0.035
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12
Total 0.284
_ 1 - )
uwl = 0282 = 352 WimzK
= 26.79 m2
NE-WA2 Description: Aluminium Cladding
Wall Material
= 31.97 m? External surface film resistance Ro = 0.044
= 6.12 m? Air space resistanace (Refer to Ra = 0
15mm aluminium claddina 0015 / 160 = 0.000
= 0.30 50mm insulation board 0.05 / 0.034 = 1471
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0.015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12
Total 1.713
- 1 2
uw2 K 0.58 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

Part 2 - Calculation of Heat Conduction through Glazing

Components / Details Code No.
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
U-value of Glazing (Ufi) W/mK 5.24 271 271
Heat Conduction = 0.64 (AfilAo) Uf Gw 0.08 0.21 0.23

Heat Conduction through Glazing = 0.64 (Afi/Ao) Ufi Cwherei=1,2, ...,n

= 051

Part 3 - Calculation of Solar Radiation through Glazing
Components / Details Code No.
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 0.9 4.94 5.36
Shading Coefficient of Glazing (SCf) 0.45 043 0.43
Visible Light Transmittance (VLT) % 52 50 50
External Reflectance (ER) % 6 11 11
External Shading Miltiplier (ESC) 1.00 1.00 1.00
Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwI)Gw 0.45 2.15 2.34

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

Facade Orientation Facing North East Gross Wall Area (Ao) = 38.09
Window to Wall Ratio (WWR) 0.30 Wall Orientation Factor (Gw) = 0.924
Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.
Description Units NE-WA1 NE-WA2

External Finish Material 10mm ceramic external | 15mm aluminium cladding
Conductivity W/mK 150 160.00

Thickness m 0.010 0.015

Average Absorptivity (a) 0.50 0.50
Intermediate component 25mm extemal rendering and e adhesive|  50mm insulation board
Conductivity W/mK 0.72 0.034

Thickness m 0.025 0.050
Intermediate component 125mm concrete wall 125mm concrete wall
Conductivity W/mK 2.16 2.16

Thickness m 0.125 0.125
Intermediate component

Conductivity W/mK

Thickness m

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster 15mm internal plaster
Conductivity W/mK 0.72 0.72

Thickness m 0.015 0.015

U-value of Opague Area (Uwi) [W/m2K 352 0.58

Opaque Wall Area (Awi) m?2 26.79 6.12

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 4.08 0.15

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2,...,n
= 4.24 W/m2

Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n

4.94

Summary of RTTV at North East Elevations

4.24
9.69

W/m2

+

0.51

4.94



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
Heat Heat
Gross Wall Conduction Conduction Solar Radiation| RTTVwall at Area-weighted
Facade Orientation Area through . |through Glazing| Each Facade RTTVwall
. through Glazing
Facing Opaque Walls
(m? (Wim?) (Wim3) (Wim?) (Wim?) (Wim?)
[b] [c] [d] [€] [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 Wim?

Result: <14W/mz, Fulfill the Requirement



Roof

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

Skylight Areas at Roof

Breakdown of Skylight Areas

( )
Opague Areas at Roof
Breakdown of Opagque Roof Areas
RC Roof Areas (Rl )
2IF Obtained from floor plan
RC Roof Areas ( R2 )
RIF Obtained from floor plan

Top Roof Obtained from floor plan

19.922 m?

37.33 m?
14.692 m?

71.94 m?

0.00 m2

0.00 m2

71.94 m?

19.92 m2

52.02 m?

Sheet no. 12
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
External Roof Material (Colour/Finish) % of roof area a Absorptivity
Gross white matt tiles 100% 0.3
Average Absorptivity = 0.3

'U" value of Opaque Roof Areas
U = U(Ri+X; /Ky +XolKo+ ...+, /K, +Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)
x  Thickness of building materials

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

R1 Description: 2/F Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
30mm tiles 003 / 15 = 0.020
50mm mortar 005 [/ 0.72 = 0.069
30mm insulation board 0.03 / 0.034 = 0.882
200mm concrete slab 02 /| 216 = 0.093
15mm internal plaster 0.015 / 0.38 = 0.039
Internal surface film resistance. Ri = 0.162

Total 1.321

_ 1 _ 2
uwl = —T3r = 076  W/mK

R2 Description: R/F Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
30mm tiles 003 / 15 = 0.020
50mm mortar 005 [/ 0.72 = 0.069
30mm insulation board 0.03 / 0.034 = 0.882
150mm concrete slab 015 [/ 216 = 0.069
15mm internal plaster 0.015 / 0.38 = 0.039
Internal surface film resistance Ri = 0.162

Total 1.298

Uwl = ——= = 077 WimeK

1.298



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

Part 1 - Calculation of Heat Conduction through Opaque Roof

Components / Details Code No.
Description Units R1 R2
External Finish Material 30mm tiles 30mm tiles
Conductivity WImK 1.50 1.50
Thickness m 0.030 0.030
Average Absorptivity (a) 0.3 0.3
Intermediate component 50mm mortar 50mm mortar
Conductivity WImK 0.72 0.72
Thickness m 0.050 0.050
Intermediate component 30mm insulation board 30mm insulation board
Conductivity WImK 0.034 0.034
Thickness m 0.030 0.030
Intermediate component 200mm concrete slab 150mm concrete slab
Conductivity WImK 2.16 2.16
Thickness m 0.20 0.15
Intermediate component

Conductivity WImK

Thickness m

Internal Finish Material 15mm internal plaster 15mm internal plaster
Conductivity WImK 0.38 0.38
Thickness m 0.015 0.015
U-value of the Roof (Uri) WIm2K 0.76 0.77
Opague Roof Area (Ari) m? 19.92 52.02

Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 0.47 1.25

Heat Conduction through Opaque Roof

3.47(Ari/Aro) Uri ari Gs
1.72

W/m2

wherei=1,2,...,n




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
Heat Heat .
Gross Roof Conduction Conduction Solar Radiation | - RTTVroof at Area-weighted
through Each Type of
Roof Area through through Skylight Roof RTTVroof
Onaaue Roof Skvliaht
(m?) (Wim?) (W/m2) (Wim?) (Wim?) (Wim?)
[b] [c] [d] [€] [fI=[c]+[d]+e] [g]=[fx[bl/[a]
Flat Roof 71.94 1.72 0.00 0.00 1.72 1.72
Overall RTTVroof = 1.72 W/m?

Result: <4W/mgz, Fulfill the Requirement



Gross Wall Area (Opague walls + Glazing Areas) Calculation

North West Elevations
1F
2IF
3IF

South East Elevations
1F
2IF
3IF

South West Elevations
1F
2IF
3IF

North East Elevations
1F
2IF
3IF
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(

(
(
(

(
(
(

(
(
(

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

4.60 +
4.60 +
4.60 +

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

4.60 +
4.60 +
4.60 +

Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
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1.75 +
1.75 +

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

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

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

+

+

)X
)X
)X

X

X

)X
)X
)X

X

X

3.50
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Storey heights (Residential Units) :

1F
2/F
3IF

4.60
4.60
4.60

4.60
4.60
4.60

15.98
15.98
15.98

1.75
1.75
175

>

>

>

>

3.50
3.50
3.50

3.50
3.50
3.50

3.50
3.50
3.50

3.50
3.50
3.50

=

>

>

>

[

[

Sheetno. 1
3500m (1 storey)
3500m (1 storey)
3500m (1 storey)

16.10 m?
16.10 m?
16.10 m2
Gross Wall Areas 48.30 m?
16.10 m?
16.10 m?
16.10 m?
Gross Wall Areas 48.30 m?
55.93 m?
55.93 m?
55.93 m?
Gross Wall Areas 167.79 m2
6.13 m2
6.13 m2
6.13 m2
Gross Wall Areas 18.38 m?
Total Wall Areas 282.77 m2



Total Glazing Area (Window + Balcony) Calculation

North West Elevations
No window located at this side

South East Elevations
No window located at this side

South West Elevations

1-3/F (Block C Master Bedroom)
1-3/F (Block C Bedroom 2)
1-3/F (Block C Livina and Dining)
1-3/F (Block B Living and Dining)
1-3/F (Block B Bedroom 2)
1-3/F (Block B Master Bedroom)

North East Elevations

1-3/F (Block C Bedroom 1)
1-3/F (Block B Bedroom 1)

(

(

(
(

Gross Glazing Area = Total Length of Glazing
0.00

Gross Glazing Area = Total Length of Glazing
0.00

Gross Glazing Area = Total Length of Glazing
214
1.20
2.01
2.01
1.20
214

Gross Glazing Area = Total Length of Glazing

0.65
0.65

x Glazing Height x No. of Storeys

x Glazing Height x No. of Storeys

x Glazing Height x No. of Storeys

x Glazing Height x No. of Storeys

X

X
X

0.00

0.00

2.50
2.50
2.69
2.69
2.50
2.50

1.65
1.65

X X X X X X

Glazina heiahts (Residential Units) :

Face NW:
Face SE:
Face SW:

Face NE:

WWwWwww

ww

No window located at this side
No window located at this side
1-3/F (Block C Master Bedroom)
1-3/F (Block C Bedroom 2)

1-3/F (Block C Living and Dining)
1-3/F (Block B Living and Dining)
1-3/F (Block B Bedroom 2)

1-3/F (Block B Master Bedroom)
1-3/F (Block C Bedroom 1)

1-3/F (Block B Bedroom 1)
0.00 x 0.00 X
000 x 0.00 X
214 X 2.50 X
120 x 2.50 X
201 x 2.69 X
201 x 2.69 X
120 x 2.50 X
214 x 2.50 X
065 x 1.65 X
065 x 1.65 X

Wo1
W02
SD01
SDO1R
WO2R
WOIR
WO04R
W04

WwWwwwww

w w

Sheetno. 2
= 2500 m (3 storeys)
= 2500m (3 storeys)
= 2685 m (3 storeys)
= 2685 m (3 storeys)
= 2500 m (3 storeys)
= 2500m (3 storeys)
= 1650 m (3 storeys)
= 1650 m (3 storeys)
= 0.00 m?
Gross Glazing Areas 0.00 m?
= 0.00 m?
Gross Glazing Areas 0.00 m2
= 16.05 m?
= 9.00 m?
= 16.19 m?
= 16.19 m?
= 9.00 m?
= 16.05 m?
Gross Glazing Areas ~ 82.48 m?
= 322 m?
= 3.22 m?
Gross Glazing Areas 6.44 m2
Total Gross Glazing Areas ~ 88.92 m?



North West Elevations

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

Glazing Areas at  North West Elevations

Breakdown of Glazing Areas

Glazing Areas Unshaded

Opaque Wall Areas at North West Elevations

Breakdown of Opaque Wall Areas
Tiles

Window to Wall Ratio (WWR) =

0.00

North West Elevations

NW-WAL

48.30

48.30 m?

0.00 m?

0.00 m?

)

Total

0.00 m?

48.30 m?

48.30 m?

0.00

Sheet no.
Wall Orientation Factor Gw = 0.965 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at North West Elevations
. - o a Absorptivity
External Wall Material (Colour/Finish) % of wall area (Refer to Table 5)
Gross white matt tiles 100% 0.3
Average Absorptivity = 0.30
'U* value of Opaque Wall Areas
U = U(Ri+X4/ky +Xo/Ko+ ... +X,/k+Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)
X Thickness of buildina materials
k Thermal conductivity of buildina materials (Refer to Table 1)
NW-WAL Description: Tiles
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 / 0.72 = 0.035
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12
I Total 0.284
1 _ "
Uwl 0282 3.52 WimK



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
Part 1 - Calculation of Heat Conduction through Opaque Walls Thickness m 0.012
Components / Details Code No. Glazing Area (Afi) m?2 0.00
Description Units NW-WAL U-value of Glazing (Ufi) W/mK 5.24
External Finish Material 10mm ceramic external tiles Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Conductivity W/mK 150
Thickness m 0.010 Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw ~ wherei=1,2, ...,n
Average Absorptivity (a) 0.30 = 0.00 W/m?2
Intermediate component 25mm external rendering and tile adhesive
Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazin
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) m?2 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/mXK 3.52 Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2, ...,n
Opagque Wall Area (Awi) m? 48.30 = 0.00 Wim2
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw. 3.64

Summary of RTTV at North West Elevations
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwiawi Gw ~ wherei=1,2, ..., n = 3.64 + 0.00
= 3.64 Wim2 = 364  Wim




South East Elevations Sheet no.

Gross Wall Areas = 48.30 m2 Wall Orientation Factor Gw = 1051 (Refer to Table 9)
(Opaque Walls + Glazing Areas) (Ao) at  South East Elevations
Glazing Areas at South East Elevations = 0.00 m? Average Absorptivity (a) of the External Opaque Wall at South East Elevations
External Wall Material (Colour/Finish) % of wall area a Absorptivity
Breakdown of Glazing Areas Gross white matt tiles 100% 0.3
Glazing Areas  Unshaded ( 0 ) = 0.00 m?
Total = 0.00 m? Average Absorptivity = 0.30

‘U value of Opaque Wall Areas
U = U(Ri+Xa/Ki+Xolkst ... +Xo/Ko+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 buildina materials
k Thermal conductivity of buildina 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 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0.025 |/ 0.72 = 0.035
125mm concrete wall 0125 |/ 216 = 0.058
15mm internal plaster 0015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12

Totall 0.284

- 1 _ 2
Uwl = —o28r = 3.52 W/meK

Opague 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 / 48.30 = 0.00




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

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

Part 2 - Calculation of Heat Conduction through Glazing
Components / Details Code No.
Description Units 0
Glazing Type GL-01
Thickness m 0.012
Glazing Area (Afi) m? 0.00
U-value of Glazing (Ufi) W/m2K 5.24
Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.00
Heat Conduction through Glazing = 0.64 (Afi/Ao) Ufi Cwherei=1,2, ...,n
= 0.00
Part 3 - Calculation of Solar Radiation through Glazing
Components / Details Code No.
Description Units 0
Glazing Type GL-01
Thickness m 0.012
Glazing Area (Afi) m? 0.00
Shading Coefficient of Glazing (SCf) 0.45
Visible Light Transmittance (VLT) % 52
External Reflectance (ER) % 6
External Shading Miltiplier (ESC) 1.000
Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 0.00

Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw where i= 1,2, ...,n

0.00

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

Facade Orientation Facing South East Gross Wall Area (Ao) = 48.30
Window to Wall Ratio (WWR) 0.00 Wall Orientation Factor (Gw) = 1.051
Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.
Description Units SE-WAL

External Finish Material 10mm ceramic external

Conductivity W/mK 1.50

Thickness m 0.010

Average Absorptivity (a) 0.30

Intermediate component 25mm extemal rendering and tle adhesive

Conductivity W/mK 0.72

Thickness m 0.025

Intermediate component 125mm concrete wall

Conductivity W/mK 2.16

Thickness m 0.125

Intermediate component

Conductivity W/mK

Thickness m

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster

Conductivity W/mK 0.72

Thickness m 0.015

U-value of Opaque Area (Uwi) [W/m?K 3.52

Opaque Wall Area (Awi) m?2 48.30

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw. 3.96

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2, ...,n
= 3.96 Wim?

Summary of RTTV at South East Elev:
= 39
= 3% Wm

ations
+ 0.00 +

0.00



South West Elevations

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

Glazing Areas at  South West Elevations

Breakdown of Glazing Areas

Glazing Areas

Glazing Areas

1-3/F

Glazing Areas

1-3/F

Glazing Areas

Unshaded

Shaded by Balcony
Glazing Area = Lenath of Glazina x Glazing Heiaht x No. of Storeys

OPF

Shaded by Balcony
Glazing Area = Lenath of Glazina x Glazing Heiaht x No. of Storeys

OPF

Unshaded

Opaque Wall Areas at

Breakdown of Opaque Wall Areas

Tiles

Window to Wall Ratio (WWR)

South West Elevations

South West Elevations

wo1
W02

SDo1

SDOIR

WO2R
WO1R

SW-WA1

167.79

167.79 m?

82.48 m?

16.056 m?
9.00 m?

16.19 m?

16.19 m?

9.00 m?
16.05 m?

Wall Orientation Factor

Gw =

Average Absorptivity (a) of the External Opaque Wall at

Sheet no.

1.092 (Refer to Table 9)

South West Elevations

82.48 m?

85.31 m?

. - 0 a Absorptivity
External Wall Material (Colour/Finish) % of wall area (Refer to Table 5)
Gross white matt tiles 100% 0.3
Average Absorptivity = 0.30
‘U value of Opague Wall Areas
U = U(Ri+Xa/ks+Xo/Ko+ ... +Xo/KntRE+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)
X Thickness of buildina materials
k Thermal conductivity of buildina materials (Refer to Table 1)
SW-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 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 [/ 072 = 0.035
125mm concrete wall 0125 | 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12
Totall 0.284
- 1 - 2
Uwl 0282 352  W/mXK



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 BlockB& C

Part 2 - Calculation of Heat Conduction through Glazing
Facade Orientation Facing South West Gross Wall Area (Ao) = 167.79 Components / Details Code No.
Window to Wall Ratio (WWR) 0.49 Wall Orientation Factor (Gw) = 1.092 Description Units W01 W02 SD01 SDO1R WO2R WO1R

Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Part 1 - Calculation of Heat Conduction through Opague Walls Thickness m 0.012 0.012 0.012 0.012 0.012 0.012
Components / Details Code No. Glazing Area (Afi) m2 16.05 9.00 16.19 16.19 9.00 16.05
Description Units SW-WAL U-value of Glazing (Ufi) Wim2K 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 wherei=1,2,...,n
Average Absorptivity (a) 0.30 = 1.80 Wim?2
Intermediate component 25mm external rendering and tile adhesive
Conductivity W/mK 0.72
Thickness m 0.025 Part 3 - Calculation of Solar Radiation through Glazin:
Intermediate component 125mm concrete wall Components / Details Code No.
Conductivity W/mK 2.16 Description Units W01 W02 SDO01 SDO1R WO2R WO1R
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/A0)(SCfi)(ESCwi)Gw 1.96 1.10 151 151 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,
Opagque Wall Area (Awi) m? 85.31 = 9.15 W/m2
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 2.09

Summary of RTTV at South West Elevations
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2,...,n = 209 + 1.80 + 9.15
= 2.09 Wim2 =_ 1305  W/m?




North East Elevations

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

Glazing Areas at North East Elevations

Breakdown of Glazing Areas
Glazing Areas  Unshaded

Opaque Wall Areas at Gross Wall Areas

Breakdown of Opaque Wall Areas
Aluminium Claddina

Window to Wall Ratio (WWR) =

North East Elevations

6.44

WO04R
wo4

NE-WAL

18.38

18.38 m?

6.44 m?

3.22 m?
3.22 m?

Total

6.44 m?

Sheet no.
Wall Orientation Factor Gw = 0924 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at North East Elevations

External Wall Material % of walllroof area o Absorptivity (Refer to Table 5)
Average Absorptivity = 0.00
| Aluminium Alloy | 0.5 |
'U' value of Opaaue Wall Areas
U = V(Ri+Xi/Ki+XolKo ... +Xo /K +RaH 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 buildina materials (Refer to Table 1)
NE-WAL Description: Aluminium Cladding
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Ra = 0
15mm aluminium claddina 0015 / 160 = 0.0001
50mm insulation board 005 / 0.034 = 1.4706
125mm concrete wall 0125 /| 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12

Totall 1.713
- 1 - 2
uw3 = 73 = 0.58 Wim2K



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

Part 2 - Calculation of Heat Conduction through Glazing

Components / Details Code No.
Description Units WO04R W04
Glazing Type GL-01 GL-01
Thickness m 0.012 0.012
Glazing Area (Afi) m2 3.22 3.22
U-value of Glazing (Ufi) W/mK 5.24 5.24
Heat Conduction = 0.64 (AfilAo) Uf Gw 0.54 0.54

Heat Conduction through Glazing

0.64 (Afi/Ao) Ufi Cwherei=1,2, ...,n

1.09
Part 3 - Calculation of Solar Radiation through Glazing
Components / Details Code No.
Description Units WO04R W04
Glazing Type GL-01 GL-01
Thickness m 0.012 0.012
Glazing Area (Afi) m2 3.22 3.22
Shading Coefficient of Glazing (SCf) 0.45 0.45
Visible Light Transmittance (VLT) % 52 52
External Reflectance (ER) % 6 6
External Shading Miltiplier (ESC) 1.00 1.00
Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwI)Gw 3.04 3.04

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

Facade Orientation Facing North East Gross Wall Area (Ao) = 18.38
Window to Wall Ratio (WWR) 0.35 Wall Orientation Factor (Gw) = 0.924
Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.
Description Units NE-WA1

External Finish Material 15mm aluminium

Conductivity W/mK 160.00

Thickness m 0.015

Average Absorptivity (a) 0.50

Intermediate component 50mm insulation board

Conductivity W/mK 0.034

Thickness m 0.050

Intermediate component 125mm concrete wall

Conductivity W/mK 2.16

Thickness m 0.125

Intermediate component

Conductivity W/mK

Thickness m

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster

Conductivity W/mK 0.72

Thickness m 0.015

U-value of Opague Area (Uwi) [W/m2K 0.58

Opague Wall Area (Awi) m?2 11.94

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 0.63

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2,...,n
= 0.63 W/m2

Solar Radiation through Glazing = 41.75

(AfilA0)(SCi)(ESCwi)Gw wherei=1,2, ...

6.08

Summary of RTTV at North East Elevations

0.63
7.79

W/m2

+ 1.09 +

n

6.08



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 BlockB & C

Overall Gross Wall Area [a] 282.77 m2
Heat Heat
Gross Wall Conduction Conduction Solar Radiation| RTTVwall at Area-weighted
Facade Orientation Area through . |through Glazing| Each Facade RTTVwall
. through Glazing
Facing Opaque Walls
(m? (Wim?) (Wim3) (Wim?) (Wim?) (Wim?)
[b] [c] [d] [€] [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 Wim?

Result: <14W/mz, Fulfill the Requirement



Roof

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

Skylight Areas at Roof

Breakdown of Skylight Areas

Opague Areas at Roof

Breakdown of Opagque Roof Areas

RC Roof Areas (Rl )
Block C RIF Obtained from floor plan
Block B R/F Obtained from floor plan

49.561 m?
50.03 m?

99.59 m?

0.00 m2

0.00 m2

99.59 m?

99.59 m?

Sheet no. 12
Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
External Roof Material (Colour/Finish) % of roof area a Absorptivity
Gross white matt tiles 100% 0.3
Average Absorptivity = 0.3

'U" value of Opaque Roof Areas
U = U(Ri+X; /Ky +XolKo+ ...+, /K, +Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)
x  Thickness of building materials

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

R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
30mm tiles 003 / 15 = 0.020
50mm mortar 0.05 / 0.72 = 0.069
30mm insulation board 0.03 / 0.034 = 0.882
150mm concrete slab 015 [/ 216 = 0.069
15mm internal plaster 0.015 / 0.38 = 0.039
Internal surface film resistance. Ri = 0.162

Total 1.298

_ 1 _ 2
uwl = T8 = 0.77  W/mK



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
Part 1 - Calculation of Heat Conduction through Opaque Roof
Components / Details Code No.
Description Units R1
External Finish Material 30mm tiles
Conductivity WImK 1.50
Thickness m 0.030
Average Absorptivity (a) 0.3
Intermediate component 50mm mortar
Conductivity WImK 0.72
Thickness m 0.050
Intermediate component 30mm insulation board
Conductivity WImK 0.034
Thickness m 0.030
Intermediate component 150mm concrete slab
Conductivity WImK 2.16
Thickness m 0.150
Intermediate component
Conductivity WImK
Thickness m
Internal Finish Material 15mm internal plaster
Conductivity WImK 0.38
Thickness m 0.015
U-value of the Roof (Uri) WIm2K 0.77
Opague Roof Area (Ari) m? 99.59
Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 1.73

Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n

= 1.73 Wimz2




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 BlockB & C

Overall Roof Area [a] 99.59 m?
Heat Heat .
Gross Roof Conduction Conduction Solar Radiation | - RTTVroof at Area-weighted
through Each Type of
Roof Area through through Skylight Roof RTTVroof
Onaaue Roof Skvliaht
(m?) (Wim?) (W/m2) (Wim?) (Wim?) (Wim?)
[b] [c] [d] [€] [fI=[c]+[d]+e] [g]=[fx[bl/[a]
Flat Roof 99.59 1.73 0.00 0.00 1.73 1.73
Overall RTTVroof = 1.73 W/m?

Result: <4W/mgz, Fulfill the Requirement



Gross Wall Area (Opague walls + Glazing Areas) Calculation Sheetno. 1
Storey heights (Residential Units) :

1F = 3500m (1 storey)
2IF = 3500m (1 storey)
3IF = 3500m (1 storey)
R/F(Staircase Hood) = 2800m (1 storey)
North West Elevations ~ Gross Wall Area = Total Length of Opaque Walls & Glazing x Storey Height x No. of Storeys
1F ( 150+ 085+ + + + + + + + + + X 350 x 1 = 235 x 35 x 1 = 8.23 m?
2IF ( 0.00 + + + + + + + + + + + X 350 x 1 = 000 x 35 x 1 = 0.00 m2
3IF ( 578+ 150+ + + + + + + + + + X 350 x 1 = 728 x 350 x 1 = 25.48 m?
R/F(Staircase Hood) ( 590+ + + + + + + + + + + X 280 x 1 = 590 x 280 x 1 = 16.52 m?
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
1F ( 240+ 368+ + + + + X 350 x 1 = 608 x 350 x 1 = 21.28 m?
2IF ( 616+ + + + + + X 350 x 1 = 616 x 350 x 1 = 21.56 m?
3IF ( 637+ 092+ + + + + X 350 x 1 = 729 x 350 x 1 = 25.52 m?
R/F(Staircase Hood) ( 097+ + + + + + X 280 x 1 = 097 x 280 x 1 = 2.72 m?
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
1F ( 698+ + + + + + + + + + + X 350 x 1 = 698 x 350 x 1 = 24.41 m?
2IF ( 678+ + + + + + + + + + + X 350 x 1 = 678 x 350 x 1 = 23.71 m?
3IF ( 678+ 092+ 110+ 091+ + + + + + + + X 350 x 1 = 970 x 350 x 1 = 33.95 m?
R/F(Staircase Hood) ( 293+ + + + + + + + + + + X 280 x 1 = 293 x 280 x 1 = 8.19 m?
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
1F ( 864+ + + + + + + + + X 350 x 1 = 864 x 350 x 1 = 30.24 m?
2IF ( 180+ + + + + + + + + X 350 x 1 = 180 x 350 x 1 = 6.30 m?
3IF (29 + + + + + + + + + X 350 x 1 = 296 x 350 x 1 = 10.36 m?
R/F(Staircase Hood) ( 0.00+ + + + + + + + + X 280 x 1 = 000 x 280 x 1 = 0.00 m?

Gross Wall Areas 46.90 m2

Total Wall Areas 258.46 m?



Total Glazing Area (Window + Balcony) Calculation

North West Elevations
1/F (Utility)
5/F (Staircase)

South East Elevations

1/F (Master Bedroom)

2/F (Livina and Dinina Slidina Door)
3/F (Master Bedroom Window)

3/F (Master Bedroom Slidina Door)

South West Elevations

1/F (Living and Dinina)

1/F (Master Bedroom)

2/F (Living and Dinina)

3/F (Bedroom 2)

3/F (Master Bedroom Window)

3/F (Master Bedroom Sliding Door)
3/F (Staircase)

R/F (Staircase)

North East Elevations
1/F (Utility)

1/F (Bedroom 2)

1/F (Bedroom 1)

2/F (Utility)

3/F (Bedroom 1 Sliding Door)
3/F (Bedroom 1)

(
(

(
(
(
(

—~— e~ — —

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

0.77
0.60

Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
1.60
0.50
0.60
0.50

Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
3.10
2.39
5.17
2.18
0.82
2.66
111
111

Gross Glazing Area = Total Length of Glazing x Glazing Height x No. of Storeys
0.65
1.20
2.10
0.60
0.75
0.60

X
)

)
)
X

)
)

2.69
0.60

2.50
250
1.65
2.70

2.70
2.50
2.75
2.50
2.70
2.90
1.95
1.95

1.65
1.65
1.65
1.65
2.55
1.65

X X X X

X X X X X X X X

X X X X X X

Glazina heiahts (Residential Units) :

Face NW:

Face SE:

Face SW:

Face NE:

e e
[T

PRRPRRPRPRPR PP

PR R PP

1/F (Utility)

5/F (Staircase)

1/F (Master Bedroom)

2/F (Living and Dining Sliding Door)
3/F (Master Bedroom Window)

3/F (Master Bedroom Sliding Door)
1/F (Livina and Dinina)

1/F (Master Bedroom)

2/F (Living and Dinina)

3/F (Bedroom 2)

3/F (Master Bedroom Window)

3/F (Master Bedroom Sliding Door)

3/F (Staircase)

R/F (Staircase)

1/F (Utility)

1/F (Bedroom 2)

1/F (Bedroom 1)

2/F (Utility)

3/F (Bedroom 1 Sliding Door)

3/F (Bedroom 1)
077 x 2.69 X
060 x 0.60 X
160 «x 2.50 X
050 x 2.50 X
060 x 1.65 X
050 x 2.70 X
310 «x 2.70 X
239 X 2.50 X
517 x 2.75 X
218 x 2.50 X
082 x 2.70 X
266 X 2.90 X
111 x 1.95 X
111 x 1.95 X
065 x 1.65 X
120 x 1.65 X
210 x 1.65 X
060 x 1.65 X
075 x 2.55 X
060 x 1.65 X

NW-W1
NW-W2
W20
SD08
W14
SD07
SD06
W20
SD08
W13
SD07
SD07
SW-W7
SW-W8
W04
w22
W26
W15
D07
W14

PRRPRRPRPRPRP P e e

e

Sheetno. 2
= 2685 m (1 storev)
= 0600 m (1 storey)
= 2500m (1 storey)
= 2500m (1 storey)
= 1650 m (1 storey)
= 2700m (1 storey)
= 2700m (1 storey)
= 2500m (1 storey)
= 2750 m (1 storey)
= 2500m (1 storey)
= 2700m (1 storey)
= 2900m (1 storey)
= 1950 m (1 storey)
= 1950 m (1 storey)
= 1650 m (1 storey)
= 1650 m (1 storey)
= 1650 m (1 storey)
= 1650 m (1 storey)
= 2550 m (1 storey)
= 1650 m (1 storey)
= 2.07 m?
= 0.36 m?
Gross Glazina Areas 2.07 m2
= 4.00 m2
= 1.25 m?
= 0.99 m?
= 1.35 m?
Gross Glazina Areas 7.59 m2
= 8.37 m?
= 5.96 m?
= 14.20 m?
= 5.44 m?
= 221 m?
= 7.70 m?
= 2.16 m?
= 2.16 m?
Gross Glazing Areas 48.22 m?
= 1.07 m2
= 1.98 m?
= 3.47 m?
= 0.99 m?
= 1.91 m?
= 0.99 m?
Gross Glazing Areas  10.41 m?
Total Gross Glazing Areas ~ 68.28 m?



North West Elevations

Gross Wall Areas

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

Glazing Areas at  North West Elevations

Breakdown of Glazing Areas

Glazing Areas Shaded by Balcony
Glazing Area = Lenath of Glazina x Glazing Heiaht x No. of Storeys
1F ( 0.77 X x 1 =
OPF = 1.10 / 330 = 033 ESC =
Glazing Areas Unshaded

Opaque Wall Areas at North West Elevations

Breakdown of Opaque Wall Areas

Tiles (
Window to Wall Ratio (WWR) = 2.07 /

(

(

NW-W1

NW-W2

NW-WAL
50.23

2.07 m?

0.826

50.23 m?

2.07 m?

2.07 m?

0.60 m?

)

Total

2.67 m?

48.16 m?

48.16 m?
0.04

Sheet no.
Wall Orientation Factor Gw = 0.965 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at North West Elevations
. - o a Absorptivity
External Wall Material (Colour/Finish) % of wall area (Refer to Table 5)
Gross white matt tiles 100% 0.3
Average Absorptivity = 0.30
1 White granite | 0.5 |
'U* value of Opaque Wall Areas
U = U(Ri+X4/ky +Xo/Ko+ ... +X,/k+Ra+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)
X Thickness of buildina materials
k Thermal conductivity of buildina materials (Refer to Table 1)
NW-WAL Description: Tiles
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 [/ 0.72 = 0.035
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12
I Total 0.284
1 _ "
Uwl 0282 3.52 WimK



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

Part 2 - Calculation of Heat Conduction through Glazing

Components / Details Code No.
Description Units NW-W1 NW-W2
Glazing Type GL-01 GL-01
Thickness m 0.012 0.012
Glazing Area (Afi) m? 2.07 0.60
U-value of Glazing (Ufi) W/m2K 5.24 5.24
Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.13 0.04

Heat Conduction through Glazing = 0.64 (Afi/Ao) UfiGw ~ wherei=1,2, ...,n

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

Facade Orientation Facing North West Gross Wall Area (Ao) = 50.23
Window to Wall Ratio (WWR) 0.04 Wall Orientation Factor (Gw) = 0.965
Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.
Description Units NW-WAL

External Finish Material 10mm ceramic external tiles

Conductivity W/mK 150

Thickness m 0.010

Average Absorptivity (a) 0.30

Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72

Thickness m 0.025

Intermediate component 125mm concrete wall

Conductivity 2.16

Thickness 0.125

Intermediate component

Conductivity

Thickness

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster

Conductivity W/mK 0.72

Thickness m 0.015

U-value of Opaque Area (Uwi) [W/m2K 3.52

Opagque Wall Area (Awi) m? 48.16

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw. 3.49

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw ~ wherei= 1,2, ...,n
= 3.49 Wim2

= 0.17 W/m?2
Part 3 - Calculation of Solar Radiation through Glazin
Components / Details Code No.
Description Units NW-W1 NW-W2
Glazing Type GL-01 GL-01
Thickness m 0.012 0.012
Glazing Area (Afi) m?2 2.07 0.60
Shading Coefficient of Glazing (SCf) 0.45 0.45
Visible Light Transmittance (VLT) % 52 52
External Reflectance (ER) % 6 6
External Shading Miltiplier (ESC) 0.826 1.000
Solar Radiation = 41.75 (Afi/Ao)(SCfi)([ESCwi)Gw 0.62 0.22

Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2, ...,n
= 083  wm

Summary of RTTV at North West Elevations

= 3.49

+

= 449 Wm?

0.17



South East Elevations

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

Glazing Areas at South East Elevations

Breakdown of Glazing Areas
Glazing Areas  Unshaded

Opague Wall Areas at
Breakdown of Opaque Wall Areas

Tiles
Aluminum Cladding

Window to Wall Ratio (WWR) =

South East Elevations

Gross Wall Areas

W20
SD08
W14
SDo7

SE-WA1L
SE-WA2

7107

71.07 m?

7.59 m?

4.00 m?
125 m?
0.99 m?
135 m?

Total

7.59 m?

Wall Orientation Factor

Gw =

Average Absorptivity (a) of the External Opaque Wall at

1.051 (Refer to Table 9)

South East Elevations

Sheet no.

1713

External Wall Material (Colour/Finish) % of wall area a Absorptivity
Gross white matt tiles 100% 0.3
Average Absorptivity = 0.30
| White granite | 05
‘U value of Opaque Wall Areas
U = U(Ri+Xa/Ki+Xolkst ... +Xo/Ko+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 buildina materials
k Thermal conductivity of buildina 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 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 / 072 = 0.035
125mm concrete wall 0125 |/ 216 = 0.058
15mm internal plaster 0015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12
Totall 0.284
- 1 _ 2
Uwl = —o28r = 3.52 W/meK
SE-WA2 Description: Aluminum Cladding
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
15mm aluminium cladding 0.015 / 160 = 0.000
50mm insulation board 0.05 / 0034 = 1471
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12
Total| 1713
w2z —2— = 058 WimeK



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

Facade Orientation Facing South East Gross Wall Area (Ao) = 71.07
Window to Wall Ratio (WWR) 0.11 Wall Orientation Factor (Gw) = 1.051
Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.
Description Units SE-WAL SE-WA2

External Finish Material 10mm ceramic external [ 15mm aluminium cladding
Conductivity W/mK 150 160.00

Thickness m 0.010 0.015

Average Absorptivity (a) 0.30 0.50
Intermediate component 25mm external rendering and tle adhesive 50mm insulation board
Conductivity W/mK 0.72 0.034

Thickness m 0.025 0.050
Intermediate component 125mm concrete wall 125mm concrete wall
Conductivity W/mK 2.16 2.16

Thickness m 0.125 0.125
Intermediate component

Conductivity W/mK

Thickness m

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster 15mm internal plaster
Conductivity W/mK 0.72 0.72

Thickness m 0.015 0.015

U-value of Opaque Area (Uwi) |W/mK 3.52 0.58

Opaque Wall Area (Awi) m2 57.55 5.94

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw. 3.21 0.09

3.57(Awi/Ao) Uwi awi Gw wherei=1,2, ...,n
3.30 Wim2

Heat Conduction through Opaque Walls

Part 2 - Calculation of Heat Conduction through Glazing
Components / Details Code No.
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) m? 4.00 1.25 0.99 1.35
U-value of Glazing (Ufi) W/m2K 5.24 5.24 5.24 5.24
Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.20 0.06 0.05 0.07
Heat Conduction through Glazing = 0.64 (Afi/Ao) Ufi G wherei=1, 2, ...,n
= 0.38
Part 3 - Calculation of Solar Radiation through Glazing
Components / Details Code No.
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) m?2 4.00 1.25 0.99 135
Shading Coefficient of Glazing (SCf) 0.45 0.45 0.45 0.45
Visible Light Transmittance (VLT) % 52 52 52 52
External Reflectance (ER) % 6 6 6 6
External Shading Miltiplier (ESC) 1.000 1.000 1.000 1.000
Solar Radiation = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw 1.11 0.35 0.28 0.38
Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw where i= 1,2, ...,n
= 211
Summary of RTTV at South East Elevations
= 330 + 0.38 + 211
= 578 Wm?




South West Elevations

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

Glazina Areas at South West Elevations

Breakdown of Glazing Areas
Glazing Areas  Unshaded

Glazing Areas  Shaded by Balcony

Glazing Area = Lenath of Glazing x Glazina Height x No

2IF (5.
OPF = 109 / 330

Glazing Areas  Shaded by Side Fin (Left)

Glazing Area = Lenath of Glazing x Glazina Height x No

3F (2
SPF = 109 [/ 222

Glazing Areas  Shaded by Balcony

Glazing Area = Lenath of Glazing x Glazina Height x No

3F (0.
OPF = 109 / 330

Glazing Areas  Shaded by Side Fin (Right) & Balcony

Glazing Area = Lenath of Glazing x Glazina Height x No

3F (266
OPF = 109 / 330
SPF = 109 / 350
ESC = 0.765 X

Glazing Areas  Unshaded

Opaque Wall Areas at South West Elevations

Breakdown of Opaque Wall Areas
Tiles

Aluminum Cladding

Window to Wall Ratio (WWR) =

South West Elevations

0.33

0.49

0.33

0.33
0.31

0.925

48.22

. of Storeys

X

1
ESC

. of Storeys

X

1
ESC

. of Storeys

X

1
ESC

. of Storeys

X

1
ESC1
ESC2

= 90.27 m?
= 4822 m?
SD06 ) = 8.37 m?
W20 ) = 5.96 m?
SD08 ) = 14.20 m?
14.20 m?
0.765
w13 ) = 5.44 m2
5.44 m?
0.956
SDo7 ) = 221 m
221 m?
0.765
SDo7 ) = 7.70 m
7.70 m2
0.765
0.925
0.707
SW-W7 ) = 2.16 m?
SW-W8 ) = 2.16 m?
Total = 48.22 m2
= 4205 m?
SW-WA1 ) = 30.28 m2
SW-WA2 ) = 1177 m?
90.27 = 0.53

Wall Orientation Factor

Average Absorptivity (a) of the External Opaque Wall at

Gw =

Sheet no.
1.092 (Refer to Table 9)

South West Elevations

External Wall Material (Colour/Finish) % of wall area (Rifz??gr?zgltz 5
Gross white matt tiles 100%
Average Absorptivity = 0.30
1 White granite | 05 |
| Aluminium Alloy | 05 |
‘U value of Opaque Wall Areas
U = U(Ritx:/ki 1X5/Kot ... +Xo/K tRa+R0) where Ri Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)
X Thickness of buildina materials
k Thermal conductivity of buildina materials (Refer to Table 1)
SW-WAL Description: Tiles
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
10mm ceramic external tiles 001 / 15 = 0.0067
25mm external renderina and tile adhesive 0025 / 072 = 0.035
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12
Totall 0.284
- z
Uwl = 0288 352 WimK
SW-WA2 Description: Aluminum Cladding
Wall Material
External surface film resistance Ro = 0.044
Air space resistanace (Refer to Table 3) Ra = 0
15mm aluminium cladding 0.015 / 160 = 0.000
50mm insulation board 005 / 0.034 = 1471
125mm concrete wall 0125 |/ 216 = 0.058
15mm internal plaster 0015 / 0.72 = 0.021
Internal surface film resistance Ri = 0.12
Total| 1713
- 1 - 2
uw2 = T3 058  WimK



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 Code No.
Window to Wall Ratio (WWR) 0.53 Wall Orientation Factor (Gw) = 1.092 Description Units SD06 W20 SD08 W13 SDO7 SDO7 SW-W7 SW-W8

Glazing Type GL-01 GL-01 GL-01 GL-01 GL-01 GL-01 GL-01 GL-01
Part 1 - Calculation of Heat Conduction through Opague Walls Thickness m 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
Components / Details Code No. Glazing Area (Afi) m2 8.37 5.96 14.20 5.44 221 7.70 2.16 2.16
Description Units SW-WA1 SW-WA2 U-value of Glazing (Ufi) Wim2K 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 wherei=1,2,...,n
Average Absorptivity (a) 0.30 0.50 = 1.96 Wim?2
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 Glazin:
Intermediate component 125mm concrete wall 125mm concrete wall Components / Details Code No.
Conductivity W/mK 2.16 2.16 Description Units SD06 W20 SD08 W13 SDO7 SDO7 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 5.44 221 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/A0)(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,
Opagque Wall Area (Awi) m? 30.28 1177 = 9.51 W/m2
Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 1.38 0.15

Summary of RTTV at South West Elevations
Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2,...,n = 153 + 1.96 + 9,51
= 1.53 Wim2 =_ 1300  W/m?




North East Elevations

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

Glazing Areas at North East Elevations

Breakdown of Glazing Areas

Glazing Areas  Unshaded
Glazing Areas  Unshaded
Glazing Areas  Unshaded

Glazing Areas

Glazina Areas

Shaded by Utility Platform

North East Elevations

(

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

(075

OPF = 100 / 330 =

Unshaded

Opaque Wall Areas at Gross Wall Areas

Breakdown of Opaque Wall Areas
Tile

Window to Wall Ratio (WWR =

X 255 x 1 =
0.30 ESC =

(

1041 /

wo4
w22

W26

w15

D07

wi4

NE-WA1

Sheet no.
= 46.90 m? Wall Orientation Factor Gw = 0924 (Refer to Table 9)
= 10.41 m? Average Absorptivity (a) of the External Opaque Wall at North East Elevations
External Wall Material % of walllroof area a Absorptivity (Refer to Table 5)
Gross white matt tiles 100% 0.3
) = 1.07 m?
) = 1.98 m?
Average Absorptivity = 0.30
) = 3.47 m?
'U' value of Opaaue Wall Areas
U = U(RitxalKs+Xolkot ... +Xo/kn+RaH where Ri  Surface film resistance of internal surface (Refer to Table 2)
Ro  Surface film resistance of external surface (Refer to Table 2)
) = 0.99 m? Ra  Air space resistance (Refer to Table 3)
X Thickness of buildina materials
k Thermal conductivity of buildina materials (Refer to Table 1)
) = 191 m?
NE-WA1 Description: Tile
1.91 m? Wall Material
0.830 External surface film resistance Ro = 0.044
Air space resistanace (Refer to Ra = 0
) = 0.99 m? 10mm ceramic external tiles 001 / 15 = 0.0067
25mm external renderina and tile 0.025 [/ 0.72 = 0.035
125mm concrete wall 0125 / 216 = 0.058
15mm internal plaster 0015 / 072 = 0.021
Internal surface film resistance Ri = 0.12
Total 0.284
Total = 10.41 m? B 1 - 2
uwl = 0254 352 Wim2K
= 36.49 m2
) = 36.49 m2
= 0.22

46.90




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

Part 2 - Calculation of Heat Conduction through Glazing

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

Facade Orientation Facing North East Gross Wall Area (Ao) = 46.90
Window to Wall Ratio (WWR) 0.22 Wall Orientation Factor (Gw) = 0.924
Part 1 - Calculation of Heat Conduction through Opaque Walls

Components / Details Code No.
Description Units NE-WA1

External Finish Material 10mm ceramic external

Conductivity W/mK 150

Thickness m 0.010

Average Absorptivity (a) 0.30

Intermediate component 25mm external rendering and tile adhesive

Conductivity W/mK 0.72

Thickness m 0.025

Intermediate component 125mm concrete wall

Conductivity W/mK 2.16

Thickness m 0.125

Intermediate component

Conductivity W/mK

Thickness m

Intermediate component

Conductivity W/mK

Thickness m

Internal Finish Material 15mm internal plaster

Conductivity W/mK 0.72

Thickness m 0.015

U-value of Opague Area (Uwi) [W/m2K 352

Opague Wall Area (Awi) m?2 36.49

Heat Conduction = 3.57(Awi/Ao) Uwi awi Gw 2.71

Heat Conduction through Opaque Walls = 3.57(Awi/Ao) Uwi awi Gw wherei=1,2,...,n
= 2.71 W/m2

Components / Details Code No.
Description Units W04 W22 W26 W15 D07 Wi4
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) m? 1.07 1.98 347 0.99 1.91 0.99
U-value of Glazing (Ufi) Wim2K 524 5.24 524 5.24 5.24 5.24
Heat Conduction = 0.64 (Afi/Ao) Uf Gw 0.07 0.13 0.23 0.07 0.13 0.07
Heat Conduction through Glazing = 0.64 (Afi/Ao) Ufi Cwherei=1,2, ...,n
= 0.69
Part 3 - Calculation of Solar Radiation through Glazing
Components / Details Code No.
Description Units W04 W22 W26 W15 D07 Wi4
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 1.98 347 0.9 191 0.9
Shading Coefficient of Glazing (SCf) 0.45 0.45 0.45 0.45 0.45 0.45
Visible Light Transmittance (VLT) % 52 52 52 52 52 52
External Reflectance (ER) % 6 6 6 6 6 6
External Shading Miltiplier (ESC) 1.00 1.00 1.00 1.00 0.83 1.00
Solar Radiation = 41.75 (Afi/Ao)(SCFi)(ESCwi)Gw 0.40 0.73 1.28 0.37 0.59 0.37
Solar Radiation through Glazing = 41.75 (Afi/Ao)(SCfi)(ESCwi)Gw wherei=1,2,...,n
= 3.73
Summary of RTTV at North East Elevations
= 271 + 0.69 + 3.73
= 7.13 Wim2




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 m?2
Heat Heat
Gross Wall Conduction Conduction Solar Radiation| RTTVwall at Area-weighted
Facade Orientation Area through . |through Glazing| Each Facade RTTVwall
. through Glazing
Facing Opaque Walls
(m? (Wim?) (Wim3) (Wim?) (Wim?) (Wim?)
[b] [c] [d] [€] [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 Wim?

Result: <14W/mz, Fulfill the Requirement



Roof

Gross Roof Areas

(Opaque Walls + Skylight Areas) (Aro) at

Skylight Areas at Roof

Breakdown of Skylight Areas

Opague Areas at Roof

Breakdown of Opagque Roof Areas

RC Roof Areas
2IF

RIF

Top Roof

(
Obtained from floor plan
Obtained from floor plan
Obtained from floor plan

Roof

R1 )

7.14 m?
38.66 m?
19.994 m?

65.80 m?

0.00 m2

0.00 m2

65.80 m?

65.80 m?

Sheet no. 12

Roof Orientation Factor Gs = 2.16 (Refer to Table 9)
Average Absorptivity (a) of the External Opaque Wall at Roof
External Roof Material (Colour/Finish) % of roof area a Absorptivity
Gross white matt tiles 100% 0.3

Average Absorptivity = 0.3
'U" value of Opaque Roof Areas

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

Ro  Surface film resistance of external surface (Refer to Table 2)
Ra  Air space resistance (Refer to Table 3)

x  Thickness of building materials

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

R1 Description: Roof Area
Roof Material
External surface film resistance Ro = 0.055
Air space resistanace Ra = 0
30mm tiles 003 / 15 = 0.020
50mm mortar 0.05 / 0.72 = 0.069
30mm insulation board 0.03 / 0.034 = 0.882
150mm concrete slab 015 [/ 216 = 0.069
15mm internal plaster 0.015 / 0.38 = 0.039
Internal surface film resistance. Ri = 0.162

Total 1.298

_ 1 _ 2
uwl = T8 = 0.77  W/mK



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
Part 1 - Calculation of Heat Conduction through Opaque Roof
Components / Details Code No.
Description Units R1
External Finish Material 30mm tiles
Conductivity WImK 1.50
Thickness m 0.030
Average Absorptivity (a) 0.3
Intermediate component 50mm mortar
Conductivity WImK 0.72
Thickness m 0.050
Intermediate component 30mm insulation board
Conductivity WImK 0.034
Thickness m 0.030
Intermediate component 150mm concrete slab
Conductivity WImK 2.16
Thickness m 0.15
Intermediate component
Conductivity WImK
Thickness m
Internal Finish Material 15mm internal plaster
Conductivity WImK 0.38
Thickness m 0.015
U-value of the Roof (Uri) WIm2K 0.77
Opague Roof Area (Ari) m? 65.80
Heat Conduction = 3.47(Ari/Aro) Uri ari Gs 1.73

Heat Conduction through Opaque Roof = 3.47(Ari/Aro) Uri ari Gs wherei=1,2,...,n

= 1.73 Wimz2




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 m?
Heat Heat .
Gross Roof Conduction Conduction Solar Radiation | - RTTVroof at Area-weighted
through Each Type of
Roof Area through through Skylight Roof RTTVroof
Onaaue Roof Skvliaht
(m?) (Wim?) (W/m2) (Wim?) (Wim?) (Wim?)
[b] [c] [d] [€] [fI=[c]+[d]+e] [g]=[fx[bl/[a]
Flat Roof 65.80 1.73 0.00 0.00 1.73 1.73
Overall RTTVroof = 1.73 W/m?

Result: <4W/mgz, Fulfill the Requirement
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