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Foreword

This code sets out technical details for the
guidance of authorized persons, registered structural
engineers and other parties concerned in the design
and ceonstruction of-buildinqs. Compliance with the
provisions in this code will satisfy the requirenments
for a suitable overall thermal transfer value of a
building under the Building (EFnergy Efficiency)
Regu;ations. Alternatives may, however, 5150 be

4

acceptable i1f they fulfil equivalent performance.
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General principles of control of Overall Thermal Transfer Valus
(OTTV)

General appr=ach

.11 0TTV 13 a measure of the anergy consumpt:cn of =the
building envelope. Its formulation allows the authori:zed person,
registered structural engineer and other persons concerned in the
design and construction of buildings freedcm to vary important
envelope ccmponents such as type qf glazing, window size, external
shading to windows, wall colour, and wall type to meet the maximum
QTTV criteria. Siting of the building to avoid extensive glazed
facades with a southerly aspect or introducing canopiaes or overhangs
to shade windows are simple means of reducing solar heat gain.
Appropriate choicea of reflective or tinted glass =0 windows will
also minimize solar heat transmission. In fact the -shading of
windows and the area of windows in relation to the overall area of
the wall are of paramount importance in reducidg the sclar heat gain
of the building to a level which will comply with the OTTV control.

1.1.2 Far the purpose of designing energy efficient buildings,
a comprehensive energy c¢ode for buildings in Hong Kong is being
developed which will 'include also codes for lighting and air
conditioning. Meanwhile, it should be borne in mind that OTTV is
only one aspect of energy conservation that should be considered
during the planning of a building.

1.1.3 Artificial lighting consumes a significant amount of
alectricity and c¢reates heat which adds to the cooling locad of the
building. The increase in coeling load will further increase =zhe
anargy consumption of tha building. <Consaquently, when determining
the size and location of windows in the envelope of the building,
consideraticon should be given to provide as much natural lighting
intoe <the Dbuilding as i3 possaible. Th vigible lighting
cranamittance of glazing ashould be <aken into conasideration in
addizion Zo their thermal tranamittance propertied, 3¢ that daylight
can be uysed to reduce artificial lighting without unduly Lncreasa.ng
the cooling load <of zhe zullding.

1.1 Qther measures <o .mprove energy afficiency and aave
anargy should also Ce :considared whilut planning =he spu:ilding.
These Tmeasuraas may .ncludae :Ea exzZonalve uae OJf anurgy afli.c.unt
building Jurvifes agquipment Juch ag onergy 3aving Lamps, .cw-.ooa
luminaries and high wff.crency air-condition.ng equipment and =he

usa 37 Mmore Jophist.satad Dullding s€ervices ITONTIOl SvuTomn.
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Scope
1.2.1 The OTTY requirements will apply to all hetela and

cemmercial buildings as defined .n the Bulilding (Enerqy Tfficiency)

Requlations ard are aimed at :eduéinq the amount of heat &Sransfer
threugh the building envelope and therefore reducing the imount of
aelectricity required %o ccol the building by airconditiening.
Lightxné levela and heat generated by them, and their affect on
electricity consumption and increased airconditioning load, are not

addraessed in this OTTY formulation.

1.2.2 Solar reflection or shading from adjacent buildings is not
allowed for in the OTTV formulation. Such effects cannot be
considered in a generalized manner, as each building has to be
examined individually. In addition when adjoining buildings are
demolished and new buildings zake cheir place the effects of shading
and reflection <changes <cannot be accommodated within the

formulation.
Dafinitions
In thigs code, unless otherwise stated, words and

expressiona have the meaning attributed to them by the Bujilding

{(Enerqgy Efficiency) Reqularions, and -

"airconditioned space” includes all usable activity space which could
bea airconditianed, aven if not gerved by a central
airconditioning plant and not provided with airconditioning by
individual window or w«ather types of coeling apparatus at the

time of completion of the building;

“buffer area” means a space against an external wall or under a roof
which forma a buffer to air-conditioned space and includes lift
shafts, required asta:rcases and other staircases which are
anclcsed, toilets {(even Lf 1ir-conditioned), air handling unit

rocmy, plant rocms and areas directly belcw 2 reof-top nank;

“burlding towar® means that part 3! a buliding above thoe pedium of

the building;

“foneatcation” means any jlazed aperture in the duilding wnvelaope;

“ligntwall” means 3 vaertical shatz 3f open s1r onclosed on all sides

by parts 2f a building;
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“opagque” wall or rcof means that solid part of the wall or rocf which

is not par+ of the fenestration;

“zodium” meansg that part of a buslding which,
fa)y if having a 3ite coverage exceeding <he permitted
rercentage 3ite coverage, i3 -
{i}) within 15 m above ground level as permitted under
Building {Planning) Regulation 20(3); or
{ii} within such height which is permitted by the
Building Authority by way of a modification of that
regulation granted under section 42 of the Buildings
Ordinance; and
() if having a site coveragea within the permitted percentage

3ite c¢overage, is within 15 m above ground lavel.

~refuge floor™ has the meaning assigned to it in the Code of Practice
on Means of Escape and means a preotected floor that serves as
a refuge for the occupants of the building to assembia”in_case

of fire. T s I

"required staircase” means an access staircase in a firefighting and
rescue stairway or a staircase regquired as means of escape in

case of fire.

Suitable OTTIV
The external walls {Eg_foofs of a building to which the

Byilding (Enerqy Efficiency) Regulations apply shall be designed and

constructed to have the following OTTV :

{a) The OTTY of the external walla or rcoofs of a bui.ding tocwer

shall not excead 35 W/m‘.

{b) The OTTY af the extaernal walls or roofs, :f any, of a podium

snall not uxceed 30 W/m .

The maximum OTT Jpecified .n paragraph J.. anall agply %o
~he sverall puilding anvelope, 1.¢. all the uxtarnal <allas >r rcofa,
as the case may be, in avearige and not %o =he individual wall or

roof.



The OTTV of <he oxternal walls or rcofs of a building
tower or podium shall be assessed in accordance with methods set cut
in this code {a sample >f OTTY calculation for a typical commercial
building is set cut in Append.x A for iLliustration).

Principles of OTTV calculations

External walls and roofs nout included in OTTV calculations

All external walls and roofs of a building shall be

included in OTTV calculations except -~

{a) a roeof which 13 not expcsed to the sky;

(b} an external wall of a refuge floor;

{c}y an external wall or roef of a carparking floor;

{dy an external wall of a lightwell having an area on plan not

exceeding 21 m?®;

(e} an external wall of a service duct;
{f) an external wall or roof of a buffer area.
Party wall

An external wall of a building which i3 a party wall shall
ba included in OTTY calculations whether an adjoining building
axistd or not. Shading %o the party wall from adjoining buildings
shall not be cona:dered :n zalculating the OTTY.

Intarnal shading

Intarnal ahad:ng Jdevices such as draperiws and bl:inds

ahall not be cons:dered .n calculating <he OTTYV.
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S. OTTV of extarnal walls

5.1 Tha OTTV of the external walls of a building zcwer or a podium,

OTTV,, shall be calculated using the following Icrmula -

(A, x U x a2 x T0ggw) * {Afy x SC x ZSM x SF)

OTTV,, =
Aoy
where
A, a2 Area of opaque wall encleosing airconditioned space, mi
u a Thermal transmittance of cpagque wall, W/m3°C (See para 5.2)
i a = Absorptivity of the opaque wall (Table 1)

TDeqw = Equivalent temperature differenca for wall, °C (Table 5)
l af, = Area of fenestration in wall, m3

3C = Shading coefficient of fenestraticon in wall
(See para 5.5)

. ESM = External shading multiplier (Table & and 7)
SF = Solar factor for the vertical surfaca, W/m2 (Table 8)
AOy, = Gross area of external walls enclosing airconditioned

space, m?

'§.2. . .Thermal transmittance of opaque construction (U) .

r

Opagque walls and roofs usually involve a composite of

materials. The thermal transmittance of an opagque wall or roof
shall be darived by the following formula -

1
g =
X1 x2 Xn
Ry + == + — + .....— + Ra + Rg -
131 X2 ¥n
x = Thickness of building material of the wall or roof or part
thereof, m
X = Thermal conductivity of the building material, W/m°C
(Table 1}
Ry = Surface film resistance of internal surface of the wall or
roof, MmI°C/W
{Table J)
Rg = Surface film resistance of external surface of tha wall or
roof, mi*Cjd
{Table 3)
Ry = Alr space resistance, @3°C/W4 (Taple }])
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Thermal conductivity of building materials (k)

The =thermal conductivity (K-value}) of the building macterials of
walls and roofs shall be cbtained from Table 1.

Table ! Thermal Conductivity (K-value) of Building Materials
P Jdensiyy A-valua
Matar:ial %q/m> W/mec
Asphalt, mastic with 20% gric 2350 1,15
B8oards
a) cork 145 0.042
b) hardboard high densgity 1010 0.144
¢} mineral fibre 265 0.053
d) plasterboard 950 '0.16
Brick (common) 1300 0.95%
Concrete
a) normal weight aggregate 2400 2.16
by 1lightweight aggregate 1300 0.44
c) flat rocf tiles or slabs 2100 1.10
Glass 2500 1.05
Mogaic tile cladding 2500 1.50
Insulating materials
a) glass fibre mat or quilt 32 0.035
b} mineral wool felt 50 0.039
c} polystyrene expanded 25 . . . 0.034
d) polyurethane foam 30 0.026
Metals
a)} aluminium alloy typical 2800 160
b) copper commercial 8300 200
=3} steel, carbon T78C0 50
Plaster/render .
a) gypsum 1120 0.38
b) gypsum, sand aggregate 1570 0.53
c) cement /sand 1860 0.72
Screeding
a) cement sand 1860 .72
by terrazz 2435 1.59
Stone
a) granite 2650 2.9
b) marble 2500 2.0

llote If other matertals are used che X-values shall be auprect
to tha acceptance 2f <the 3u:lding Author:ty and thae
aource of tha :nformation from which the XK-values are
obtainaed shall be asubmitzed f{or nis considaration for
this purposae,
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Surface film res.stance for walls and roofs (R;, R

The surface £i.m resgistance (R; or Rg) for walls and roofs shall be

obtained frcm Table 2.

Table 2

)

Surface Film Resistance (R;, R,) for Walls and Roofs

Surface £film

Type of surface resistance
mi®°C/W
Surface film resistance for walls
1. 1Internal surface (Rj)
(a) Absorptivity (0.5 and above) 0.120
{b) Absorptivity (below 0.5) 0.299
2. External surface (Rg) 0.044
Surface film resistance for rocfs
‘'l. Internal surface (Rj)
(a) Absocrptivity (0.5 and above)
(i} Flat roof 0.162
(ii} Sloped roof 22k° 0.148
- {tii) Sloped roof 45° 0.133
{b) Absorptivity (below 0.5)
{i) Flat roof 0.801
(Lii} Sloped roof 224° 0.59%
{iii) Sloped roof 45° 0.391
2. External surface (Rg} 0.055
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Alr space resistance for walls ind rcofs (R}

The air space resistance (Ry) feor walls and roofs shall be 2ntained
from Table 1.

Table 3 Air Space Resistance (R,) for Walls and Roofs

Alr space resistance mi°C/W

Type of alr space
5 mmi 10 mm| 20 mm| SO mm| 75 mm| 1C0 mm

Alr space resistance (R;)
for walls

Yertical air space (heat flows
norizentally)

{a) Absgorprtivity (0.5 and 0.110| 0.123]| ©.148] 0.153| 0.156] 0.160

above) 0.250) 0.359] 0.578| 0.589| 0.597] 0.8506
{b) Absorptivity (below 0.5)

Ailr gpace resistance (R,)
for roofs

Horizontal or sloping air space
(heat flows downward)

(a) Absorptivity (0.5 and
above)

0.110| 0.123{ 0.148] 0.158| 0.165| 0.174
(i) horizontal air space 0.110)| 0.1231 0.148( 0.1%4| 0.160| 0.165%
(ii) sloped air space 22%°! 0.110| 0.123] 0.148) 0.152| 0.155] o.158

{iii) sloped air space 45°
(b) Absorptivity (below 0.5}

0.250| 0.357| 0.572} 0.891) 1.157| 1.423
{i} horizontal air space { 0.250( 0.357| 0.571| 0.768| 0.931| 1.09s
(ii) sloped air space 22%°} 0.250| 0.357| 0.570| 0.5844| 0.706| 0.768

(iii) sloped air space 45°

.3 Absorptivity (a)

Znergy 3:rmulaticn studies for Hong Xong have shown that
the externacl aurface and colour 2f walls and rocofa and theretosra
thetr abserptivity nave 1 irgnificant affact an chillar enerqgy :sed,
Thia ashall be :included tn =he heat 7Jain calcularion aa  a
muit:iplicacion cconatant =0 che aquivalent temperatura difference.
The absgorprivity (a) for wall and roof asurfaces ahall e Ibtained

fram Tabiwe 4.



Table 3 Absorptivity (a) for wall and roof surfaces
Mater.a. Absorproivity Paint Abscrorivicy
J 2
| 8lack glass -9 Cot.cal {lat black pa;n:i 3.38
3.acx concrete 2.91 Flat black pa:int 0.95
S5tafford blue brick 0.89 Black lacguer Q.92
Red brick 0.38 Jark grev paint Q.91
3izuminous felt 0.38 Dark bl&e lacguer 0.91
3lue grey slate 0.87 Black oil paint Q.90
Reofing, green 0.86 Dark olive drab caint 0.8%
Irown soncrete 0:85% Azure blue or dark green 0.88
lacquer
Asphalt pavement, 0.82 Dark brown paint 0.88
weathered
Wood, smocoth 0.7 Dark blue-arev oaint 0.88
Uncclcure& concrete 0.65 Medium brown paint 0.384
White marble 0.58 Medium light brown paint D.80
White mosaic <iles 0.58 Brown or green lacguer 0.79
Light buff brick 0.55 Medium rust paint 0.78
Built-up rocf, white 0.50 Light grey oil paint 0.75
Bituminous felc, 0.40 Red oil paint 0.74
aluminized
Gravel ’ 0.25 Medium dull green vaint 0.59
White on galvanized iron 0.26 Medium orange paint 0.58
White glazed brick 0.25 Medium vellow vaint 0.57
Polished aluminium .12 Medium blue paint 0.81
4-. reflector sheet

Aluminized myla; film 9..C Medium kellv green paint 0.51
Tinned surface Q.08 Light green paint 2,47
Aluminium paint 2.40
| “Ahite lem:-gloss nawinc 7.20
} ! Whi.Te 3.o88 DaALnT | 2.25
! Si.ver sawnt J2.2%
i Ahite Lacgquer Q.21
| Laboratgcry vapcur 3.2

) deposi-ed TZat.ngs

et e

utmited

ApsorpTiv.ily
acceptance
infsrmac.on

- -

af

fsr h.s

for sther materials or surfaces shall
Bu..dinqg Author.ty
froem wnich the aDACrpTivity va.uens are ktained hall
sonsideratich.

and %he

Ze 3junlec:

pell =]

source 3f
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Zguivalent temperature Jdifference Ior walls (T2z¢w!)

Enerqgy s.muiation studies for Hong Kong hawve .(nd:icated
that thermal mass affeczs =he =-otal heat flow =hrcocugh walls
gufficiently o warrant .t3 inclusion wn the formulaticn 2f an OTTYV.
The aquivalent temperature 1ifference for walls gshall =-axke into
account the wall masa, dens:cy and or:ientation. Heavywerght
construction gLves a bette: rerformance than iightweight
construction because LT resi3ts "he pasgsage of heat. The a2quivalent
~emperature Jdifference fpr ~alla (TDEQW) shall e sSbtained frcm
Table 5.

Table 5 Fquivalent Temperaturs Difference for Walls (TDEQw)
Densitv of wall construction
Orientation less than 23-199 200-379 330-559 570 xg/mi
22 kg/m? xg/mi kg/mi kg/m32 or qreater

) .70 3.18 2.72 2.05 1.70
NNE 4.65 .21 3.30 2.36 1.38
NE 5.60 5.0(:3 3.36 2.67 2.05
ENE 5.55 5.85 4.44 2.98 2.23
= 7.50 6.68 5.01 3.28 2.40
ZSE 7.05 5.26 4.565 3.00 2.15
SE 6.60 5.8% 4.30 2.71 1.3%0
55E 65.15 §.43 1.95% 2.43 1.65
s 5.70 5.01 31.60 2.15 1.40
55W 5.15 5.42 3.92 2.37 1.58
SW h.60 5.32 .23 2.39 1.7
WSW .55 5.31 4.29 2.713 1.93
W 5.5%0 5.79 4.35 2.36 ~.10
WHW 5.30 5.19 3.24 2.95 2.00
HW .10 3.59 1.%4 2.4% 1.30
HNW 31,40 3.8 3.0l 2.2% 1.40
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Shading coefficient of fenestrat.on (5C)

The ashad:ing zoeffic:ent (5C) of fenestraticn i35 <he ratio
of the sclar heat jain through a particular type of glass under a
apec:lic set of condit:ons o the solar heat jain through <ouble
strength sheet clear jlass under the same cond.t.cns. Allowances
for Hong Kong‘s lat.tude and sclar effects have been taken into
account in the sclar factor (5F) and therefore the 5C of glass
published by glass manufacturers either in Hong Kong or overseas can
be used without medification provided that the calculat:ions have
been based on a normal angle of {ncidence.

EZxternal shading multiplier (ESNM)

Shading of windows is of paramount importance in reducing
solar heat gain to the building. This shading can be provided by
projections over =he window, at the side of the window, or a
combination of beth. For the purpose of simplicity in OTTV
calculation this shading effect is taken into account as an external
shading multiplier (ESM).

Overhang projections to wWindows

The external shading multiplier (ESM) for overhang
projections to windows shall be obtained from Table 6 according o
the cwverhang projection factor (OPF) and the orientation of the
window.  The OPF shall be calculated as follows : =~ 77 '

[
A N|
h
i
7|
£ 2
2 :
OvERHARG i
PR0) #C Tlow
—_— ' 3
DLW
|
i
b
}
: -
A
oPF - Dvernang Fro’ect.on facior . 3




Table 6 External Shading Multipliar {ESM) for Overhang
Projections to Windows ‘
I5M

opPF

N HE /MW S/E/A SE/5W
0.00 1.000 1.000 1.000 1.000
3.05% 0.975 0.369 0.9e2 0.962
0.1:0 0.951 0.939 0.9326 0.926
g.15 0.928 0.209 0.890 3.890
0.20 0.390% 0.380 0.856 0.85%6
0.25% 0.881 0,353 0.823 0.821
0.30 0.3861 0.326 0.730 0.790
0.135 0.840 0.300 0.759 0.759
0.40 0.820 0.774 0.729 0.729
0.45 0.8C0 0.750 G.700 0.700
0.50 3.781 0.726 0.872 0.672
0.55 0.762 0.704 0.645 0.645
Q.60 0.744 0.682 0.620 0.620
0.65 0.726 0.661 0.595 0.595
0.70 0.710 0.641 0.572 0.572
0.75 0.5891 0.5821 0.549 0.549
0.80 0.673 Q.603 0.528 0.528
0.85% 0.663 0.585 0.507 0.507
0.90 0.643 0.568 0.488 0.488
0.95 0.634 0.552 0.470 0.470
1.00 0.621 0.537 0.453 0.453

Hotes
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5.58.2 Sidefin prolection Lo windows
The external ashadin multiplier (E5M) for 3sidef.n
prasect:ions 0 windows shall te sbrained frcm Taple T according w2
=ne 3idef:n procecticon factor (SPF) and tne arientation of the
w“indew. The SPF 3shall be zalculated as follcws
e DO
. d -
- Z [~ ]
N e NF ¢ ~3
< SIdBFin
: PRO)ECTTIN
——
7 ) .
i
o) ‘.
; T
SPF = Sidefin projection factor = g R
Tahle 7 External Shading Multiplier (ESM) for Sidefin
Projections to Windows
ESM
SPF
N NE E SE s SW W NW
.00 | 1.0C0 { 1.000 | 2.000 | 1.000 | 1.Q00 | 1.Q00 | 1.3C0 | 1.90¢
0.0% | 0.955 | 0.364 | 9.974 | 2.968 | 9.962 | 0.968 | 0.968 | 0.964
.10 | Q.911 | 0.329 | 3.948 | 3.737 | 3.925 | 0.936 | 0.347 | 0.9329
.19 | 0.369 | 0.396 | 2.323 { 3.306 | 2.390 | 04.3%06 | 0.322 | 9.395
.20 ¢ 3.823 § 0.363 | 2.398 | 2.377 3,355 | 2.374 | 2.397 | 2.d63
2.25 2.78%9 2.332 0.375 J.3483 iJ.SZZ ‘3.343 J.372 2.831
2.20 J.7sL J.301 3.352 J.3218 ll.?90 2.320 3.3s50 2.4¢co0
3.18

(Czne ' &)



Table 7 External shading Multiplier (ESM) for Sidefin
Projections to Windows (Cont'd)

ZSM
3PF
H HE =z 5E 5 SW ~ MW

1.40 2.679 3.743 | 0.307 2.768 1 92.729 3.767 2.306 | 2.742
Q.45 J2.645 Q0.716 | 0.786 .73 1 0.700 § 9.733 1 0.78S 1 9.715
0.50 2.6113 0.690 | 0.746 7.719 1 0.573 0.719 | 0.745 0,689
J.55 J.382 7.964 | 0.746 | ).036 | 0.646 | 0.4694 3.746 3.45464
0.60 | 0,553 0.640 | 0.727 J.274 0,621 | 0.874 { 0,727 0./40
2.65 | 0.525 0.5617 | 0.709 | 0.553 | 0.596 | 0.653 0.709 | 0.517
0.70 0.499 0.595 | 0.5691 1 0.432 | 0.573 | 0.433 0.692 0.595
n.7% 2.473 0.574 | 0.574 | 2.513 [ 0.551 | 0.6113 D.575%5 1 0.574
0.30 0,450 0.954 | 0.658 [ 0.394 ¢ 0.531 | 0.595 | 0.560 | 0.555
.85 0.428 | 0.535 | 0.642 | 0.577 | 0.511 0.578 | 0.545 | 0.538
Q.30 2.407 | 0.517 [ 0.627 | 9.5560 | 1.493 0.581 | 0.530 | 0.519
0.35 Q.2388 0.500 [ 0.513 { 0.544 | 2.475 | 0.546 | 0.617 0.502
1.00 | 9.370 | 0.484 | 0.599 | 0.3529 | 0.459 | 0.531 | 0.604 0.487
1.05 0.354 | 0,470 ] 0.585 | 0.31% | O0.444 [ 0.518 | 0.592 0.473
1.10 0.339 0.456 | 0.574 0.502 | 0.430 | 0.505 | 0.581 0.460
1.15 0,32% 0.444 | 0.562 0.420 | 9.417 | 0.494 | 0.570 | 0.448
1.20 0.3123 0.432 0.551 J2.478 | 0.406 1 0.483 | 0.360 | 2.437
1.25 0.30z2 a.4322 3.3241 2.3A8 | 0.195 2.473 | 0.551 1 0,427
1.30 9.29:2 9,412 N.531 J.458 | 0,186 | 0.464 | 0.343 Tl
1.35 n.285 7.404 | 90.522 | 9.450 | 20.2377 | 0.156 7.535 2.410
1.4¢ J.279 0.396 | 3.5%4 J.442 7.370 | 1.349 7.5218 J.404
P 7.2743 3.3006 1.ACh ! 3,338 PBT T T.44) 7.3:22 .3
L. 20 1.27L ! MRS 1=t T.as by aza | J.21m0 E 3.434d 3.o07 3.1%4

riotaes

| SPF waluen wnova 1% oare Conag leredt T3 oraduce 2o jroat an

HETOr L0 aatimation.
tLl) Shouid zhe 53PF value {all i1p 2etwean . ncromentd, adoes “nho

MULTipaaadr reacatud "0 The next Largoer SPF o va.uo.
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For windows witi both overnang and sidefin project.ons each externa.
shading multiplier shall ce ca.cu.lated separately as described 1n
5.5.1 and 5.5.2 and the smal.er of the two values sbtained shall bpe

used as <he external shading multiplier in <the OTTV rcalculation.

N
~3

Solar factor {(SF)

The solar factor (SF) for vertical surfaces at various
orientaticns and that for horizental surfaces shall be obtained {rcm
Taple 8. The solar factors have been calculated fcor the Hong Kong
climate. Any sloping or angled wall or roof zan be resolved into
vertical and horizontal components. The vertical components of the
sloping or angled wall or reoof can be treated as a vertical surface
with a sgolar Zfactor at that respective orientation; whereas the
horizontal component can be treated as a horizontal surface.

Table 8 Solar Factor

orientation N NE bt SE s SW w NW

SF for vertical surface 104

Jon
[ %]
w
o
h
1]

197 1 191 ] 202 178 138

ocrientation NNE

[y
4
o]
1
th
)

SSE | SSW | WSW WNW NKNW

=
wn
L
-
m
(W]

SF for vertical surface 121 194 ) 197} 189 157 121

SF for horizontal surface 264

6. oIV of roofs

6.1 The, OTTV of the rcofs of a building tower or a podium, OTTVt' shall
be calculated using the following formula :-

(A x U x a x TDeor) + (Afr X S5C x SF)

OTTV, =

Aog

Where

P
]

¢ Area of cpague roof over airconditioned space, m?

U = Thermal transmittance >f cpaque roof, W#/m2°C (See para 5.2)

S}
L]

Apsorptivity of the opaque roof (Table 1)

%)

[
3
0
n

L]

Egquivalent temperature difference for roof, °C (Table 3}

Area »f fenestrat:cn .n roof, m?

n »
0 .
"

) ]

Shading —oeffic:ent 2f fenestraz:on .n r2of (See para .3}

3]

F = Solar factor tor hor.zcntal surface, W;m! (Taple 3)

Aoy = Gross area of rocof cver alrconditicned space,  mé

o
"

Iquivalent -emperature i llerence Ior reofls (TDegri

The equ.valent -emperature i:fference lor czols (TTggr)
shal. +%ake 1nty acsount zhe £TO0f! mass and lena.Ty and 3hal. se

Jpta.ned frem Tab.e 7,




~¥

Table 3 Equivalent Temperature Difference for Roofs (TDggr)

Denaity of @33 than! 23-199 200-379 igG-559 570 kg/m1
roof 23 xg/m3 ag/mi xg/m3 £g/m1i or abova
conatrucLion

~d

TDEQr 13.580 .6.38 3,37 3.75

Windows and doors

The concept 2f OTTY is based on the 4s3umption that the
envelope of ‘the building ia completely enclosed. - Consequently, as
a basic requirement, buildings shall not have unenclosed doorways
and entrances,. For commercial buildings where heavy traffic of
pecple is anticipated, self closing doors without restrainers,
revolving doors or other similar means of minimizing heat gain shall
ba employed. Also careful attention shall be paid to the gealing of
windows to guard against leakage during service.

Buffer areas

All buffer areas shall be adequately ventilated to avoid
heat build up within that area. ) o

Submission of information

The following information shall be submitted on standard
forms set out in the schadule to this code to facilirate checking by
the Building Authority

(a} Calculaticn of ‘U’ value of composite wall and roof and derails

of other values on Form OTTV 1.
(b) Window and rooflight aschedule on Form oTTYV 2.

[ OTTY calculations <n Sarsm ATTY 3 and Form oT™7 4.

OTTY zalculations shall ze made =6 -wo pLiceys 2f locimalg,



Schedule of Standard Forms

Form O\
Formm OV

Frorm OITIMWV

P W N K

Form OV



Building (Eners
iy

v BLfficiency)
rm 9TV

t

Regulation

Caleculation o "1

BHERs Ha: 4§ T o—
Building address

ind Darailsg

Yaiue ot Composite walisRool

~t Orher Values

Physical data of Upaque *wWall/Roof

Facade Orientation facing

Selar Factor (SF) ts

*Wall/Roof Code Vo.

Wi ARy

“"-H"R'y
- L

/R /R,

Location af Wall/Roof

External Finish Material

Conductivity W/u*C
Density ka/m>
Thickness ] !
Absorptivity (a)

Intermediate component

Conductivity W/m°C
bensity kg/m>
Thickness n
Intermediate component
Conducrivity W/meC
Density ke/m>
Thickness a
Intermediate coamponent
Conductivity W/m*C
Density kg/m>
Thickness n

Intermediate component

Conduyctivity W/ mef
Density kp/m~
Thickness :

Internal Finish Marerial

Canductivity W/mt
Nenstity kg/w~ i
Thickness ' : | ]
Absorptivity ‘1

1 value nf composite
“wallsRoof

Ared ot Wall/Roof "’

b~

Densaty of

coMposiIte
V'Halllﬂont

kg/m*

Equivalent temperatcure

WU GERSNEY SN PSR SN QU -

-difference - D’Qi
"Delete a8 appropriate
First issue 1994



B

Buriding

e )

ST sy e o

LEnerav Efficiency) Regulation

Sheet No. B

Building address

window/Rooflight Schedule

8h Ref 2/

Phvsical dara on *window/rooflight

Facade Orientation facing

Sclar Factor {5F)

18

Window/Rooflight tode No.

*F | /RL,

¢F,/RL,

*F,/RL,

*F,/RL,

Location of *Window/
Rootlight

Glazing type

Thickness . m

Shading Coefficienc (SC)

Tvpe of shading device

External Shading
Multiplier (ESM)

Area of glazing m?

Physical data on *window/rooflight

Facade QOrientation facing

Scelar Factor is

Window/Rooflight <ode No.

“F /RL,

'FE/RLz

*F. /RL,

“F /RL,

Location of *window/
Rooflight

Glazing Tyvpe

Thickness L

| Shading Coerticient (SC)

JERNISURUY SUIUN SRR S

Uvypa ot shadiayg devies

External shading
Multiplier {ESM)

b - ——— e v e ————

Area af 2lazing al

'

* Delete as appropriate

First i1ssue 1994




Building fEnerav Efficiency) Regulation
Fora OTTV 3

Calculation of OTTV of I[ndividual Facade in Building Envelupe

Sheet No. BD Ret 2/ / /

Building address

facade Orientation facina

Opaque *Walls/Roafs

Cz:e Deseription *:\w/.-\r U a TDEQ Sum

Subtotals (A) Heat Gain (C)

Fenestration

Code Deseription *Afw/Afr s5C ESM SF Sum
No.

P
A

Subturals { i) Heat Satn D)
Gross Heat dain (0 e D)
Hross Areg (A .+ 1)
"+« D
OTTV 2 A W/
A+ 8

* Delete as appropriate

First issue o 1994



Jurlding {Energy ©t
8]

t
Form OTTY 4

glnncy) Requlation

summary af STTV ot 3uilding Znvelope

Sheet No. D

Building address

BD Ret. 2/ / /

Total Envelope Heat Gain (* Tower/Podium)

Facade _ Gross irea Gross Heat
Orientation trom Gain from
Form OTTV 3 Form OTTV3
a.
b.
a,
f.
Subtotal {E) {G)
Roof
1.
b.
Jubtotal (M ()
* Tower/Podium 4alls OPTV o2 o = Wsmd
2! .
* Taver/pPodium foots OTTY 3 = . Vi

= Celete g5 AppoapULATY

Front oLsnue 19494




Appendadilx A

A sample of OTTV calculationmr for
a tyvpical camnercial building
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Plans_and Elevation of A Typical Commercial Building
| _
/76“ T
- . ; "\ Unobstructed area
AN ] 7 - above prescribed
______ - ‘ — : wi_nz?ows = 78°
- / —_— ] . 24

axternal cpaque
wall finish on

16/F - 26JF is
black glass

L T

external opaque
wall finish
Grd - iZf/F is

white mosaic files

e

3 .Oenotes
accountable air-
condilioned space

v

gross accountable

area of facade
T4 Em

I

IS

|
L LU IE—]
— — —— — ke '/ —rr  ——
NI |

(R TN N 1 |

2 O gross accountable
P o — — - — e ] == area of tacade
e T 5)emF 928 m
e T o GfF-8JF 20025 m*
e e -
oH—"u.o S—G.-
l L A H
i ] ,
s:Cw'P"'*k- | A
SE U S R
QHP — ‘ ’ [ o
el — : —_
shap I NP
]
SL..P Basement

East  Elevation
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f9

Gross_Wall Area Calculations of accountable space

Storey heiqghts : Podium floors are 4.5 m, Tower floors are 3.2 m

All columns 600 x 600 mm ALl beams 600 x 600 mm

East Elevation

G/F 9x 4.5+ 2+ (20+5) x 4.5 = 132.75 m2
P 1/F {10 + 5) x 4.5 = 67.50 m?
2/F - 4/F Nil = - 200.25 m?
5/F - 14/F (13 + 16} x 3.2 x 10 = 928,00 m?
T 15/F Nil = -
16/F - 26/F (13 + 9) x 3.2 x 11 = 774.40 m2  1,702.40 m?
North Elevation
G/F 37 x 4.5 = 166.50 m2
p 1/F 40 x 4.5 = 180.00 m?
2/F - 4/F Nil = ~ 346.50 m2
5/F - 14/F 20 x 3.2 x 10 = 640,00 m?
T 15/F Nil = -
16/F - 26/F 20 x 3.2 x 11 = 704.00 m2  1,344.00 m?
West Elevation
G/F 29 x 4.5 = 130.50 m2
P 1/F (29 + 5) x 4.5 = 153.00 m?
2/F - 4/F Nil = - 283.50 m2
5/F - 14/F 32 x 3.2 x 10 = 1,024.00 m?
T 15/F Nil = -
16/F - 26/F 32 x 3.2 x 11 = 1,126.40 m2  2,150.40 m3
South Elevation
G/F Nil = -
P 1/F 17 x 1.5 = 76.50 m?
2/F - 4/F Nil = - 76.50 m?
5/F - L4/F {10 + 1) x 3.2 x 10 = 148.00 m?
T 15/F Nil = -
L6/F - 26/F (10 + 4) x 3.2 x 11 + - 668.80 m?  1,116.80 m:

5 x 3.2 x 11




Ai-

window schedule

Burlding Addross Tvpical Commerclal Buiidinq

[Orientation]| 1 'Bldqﬁumw"HAWA”"q“*m i e Total arua|
ot Facade Floor |[Thickness Tvpe 81zes and no./floor per floor
l m k| mé
| i
East G/F 0.012 plain (1.7 + 3x5.1 + 4.1} x 3.90 85.40
1/F 0.012 | plain (3.7 + 5.4 + 4.1) x 3.9 51.48
2-4/E N1l Nil - -
5=-14/F 0.008 tinted |[(6.1+3.4+1.7+2.7+5.446.1} 40.64
xl.o
[ 15/F Nil Nil - - -
16-26/F 0.008 tinted [(6.1+3,4+1.7+6.1) x 1.6 27.68
North G/F 0.012 plain (1.7 +# 5x5.4 + 4.1) x 3.9] 127.92
' L/F 0.012 | plain [(4.1 + 5x5.4 + 1.1) x 3.9] 137.28
2=4/F Nil Nil - -
5~14/F 0.008 ﬁinted (5.1 «+ 7.1 + 5.1) x 1.6 2B.1%
15/F Nili Nil - -
16-26/F 0.008 ! tinted |(5.1 + 7.4 + 5.1) x 1.6 | 28.16
West | G/F 0.012 | plain | 2.7 x 3.9 10.53
1/F 0.012 plain {2.7 + 4.1} x 3.9 26.52
2-1/F Nil Nil - -
5=14/F 2.008 | tinted | (6.1 *+ 5.4) x 2 x 1.6 36.80
[5/F Nil N1l - -
| lo-26/F | 0.008 | tinted | (6.1 + 5.4) < 2 x 1.6 16.40
.South G/F N1l E Nil - -
1933 0,012 1 plaxn | 04,1+ 2 x 504} x 39 h8. 11
2-4/F N1l | Nl - -
h=ld/¥ 1. 008 _| tinted | (5.1 ¢ 3.4 x Lo 13.00
15/F N1l Nl - -
lb=2b/F | 0.008 boranted | (5. 0+3.0 0010 x Lo 20.64
| .
I i




/1

Bast Elevation {(Tower) Uross wall Area L1022, 10 md

wall composite areas

Beams and Column Areas

5/F - 14/F [O.0 x {10.7 + 2 +« i56) +

0.6 {5 x 2.0 L x 2.o x 0.5y} 10 = 258.00 mt
Litt Lobby Wall 0.3 x 3.2 x 1¢ = 9,60 mi 267.60 mi
15/F Nil
16/F = 26/F [0.6 x (LO0.7 + 2 +» 3) +

0.6 {5 x 2.6 « 1 x 2.6 x 0.5%)) 1 = 237.560 mi
Lift Lobbv wall 0.3 x 3.2 x i1 = 10.56 m3 218,16 mi
Glazing Areas from Window Schedule
5/F - 14/F 10.64 x 10 = 406.10 m?
LS/F Nil
16/F - 26/F 27.68 x 11 = 304,18 m2  710.88 m?
Wall Panel Areas
5/F - 11/F 928.00 - (267.560 + 106.10) = 254.00 m2
l?{F Nil
I16/F - 26/F TT4.40 - (248,16 + 101.1i8) = 221.70 mi 175.76 mi
Fepestration between 5/F - 11/F

Potal Slacing I 106 .10

(6.1 + 3.1 « L.T7) x Lo o 10 = 179.20 unshaded

a0 shaded

Fenestration belveen in/F - Josb

Tortal slasing = 0418

to.l o« 304 2 L) bl b = 197,02 unsiaded

107,16 shdaded



1

|

1 3

A s

‘U’ value ot composite columns and beams :-

I6/F = 26/F
Wy tor beam and column ] Welght }
|

External surtace ttilm | Ro = 0.044

3 mm black glass 0.008
—_— = 0.007h 0.008 x 2500 = 20.00
.05

50 mm Air space resistance Ra = 0.1%3

{emlssivity above 0.5)

600 mm concrete beam 0.60

and column —_ ., =0.278 0.6 x 2400 = 1440.10
2.16

10 mm gypsum plaster g.01
— = 0.026 0.01 x 1120 = 11.20
0.38

Internal surface film Ri = 0,299

Totals J.808 1471.20 kg/m3
1
Uy = — = 1.24 W/mi°C

¢.308 S

‘1}' value of composite curtain wall panels :-

16/F ~ 26/F
Wy for panel wall Weight
External surface tilm Ro = 0,044
B mm black glass 0.008
= (.0076 0.008 x 2500 = 20.00
L.05
|
75 mwm mineral veol tebr 0.07% i !
insulation D e 3 L0020 P 0.d75 ¢ H¢ @ S I
| | .01 ! i
| i
50 mm ALD spdCe resistance Ra 2 0,153 | - |
{emlsstyity above 0.5} ! : !
H ! !
2 wm pressed steel panel .00 ’ |
19,3000 9.0 % 409 e Is.n0 !
Y0 ! }
! ! ! :
i [nternal suriace tilm P D L ;
rotals | DT 39,35 Ka/md |
i ; B
l
Uy = — = 9,11 wW/mi®C
2.427 —_—



‘L vatue or Litt Lobby wall

5/F - 14/F

ia

Wg tor beam and coiumn

[ —

welqght

External surtace tiim RO = 0.044
5 nm white mosaic tiles = 03.003 0.005 x 2500 = 12.50
| 10 mm cement/sand render = 9.014 9.01 x 1860 = 18.60
*3.0 m concrete lobby wall 3J.00
—_— = 1,189 3.00 x 2440 = 7320.00
2.16
Totals 1.450 7351.10 kg/m3
]
Uy *= — = 0.69 W/m2°C * 3.0 m length assumed
1.45 _ tor simplicity

‘U’ value of Lift Lobbv wall

L6/F - 26/F

Wg for beam and column Walght

External surface film Ro = 0.044

8 mm black glass = (0.0076 0.008 x 2500 = 20.00

50 mm Aifp space resistance Ra 2 (0.153

{emlssivity above §.95)
*1.0 m concrete lobby wall = 1.389 3.00 x 2410 = 7320.00
' Fotals 2 1,594 7430.00 kg/mi

1
Ly = = 0.63 W/mi°C

DR




. |

Building address

A i

Building (¥nerqgy Efticiency) Requlition

Form QTTV

i
s

Calculation

ot lUl

and Details ot Other Values

Sheet No. A 1

Tvpical Commerzial Butiding

’

Yalue ot Composite Wall/Root

BD Reft 23/ ___/ _ /

Physical data of Opaque *Wall/Root

From tabie 8

ditterence

(rDEQ)

Facade Orientation tacing East (Tower} Solar Factor (SF) 1s __ 168
*Wall/Roof Code No. W, /Ry W,/Ro *Wi/Ry "Wy /Ry
Location of Wall/Root SRS -fﬁfg;%;g*f TR e DA e
External Finish Material [nite mes. -iles | Slack <lass  bhitees. <iled olac ~lazs
Conductivity W/ m*C 1.50 1.05% 1.50 1.05
Density kg/m3 2500 2500 2500 2500
Thickness m (.005 0.008 0.005 0.008
AbsernTivity {a) 0.58 1.00 0.58 1.00
Intermediate component sement, render 1ir mp cement rerder [mirermi wool
Conductivity W/meC 0.72 g.72 0.039
Density kg/m 1860 1860 50
Thickness m 0.01 0.05 J.01 0.075
Intermediate component r. concrete r. concrete|r. concrete air gap
Conductivity W/m°C 2.16 2.16 2.16
Density kq/m 2400 2400 2400
Thickness m .60 0.60 0.10 .05
Intermediate component
Conductivity w/m°C
Density kg/mJ
Thickness m
[ntermediate -component
Conductivity W/m°C
Density kq/mJ l L
Thickness m wiitte semy ulofs paint f;j; BACHR !
Internal Finish Matertal on qgvpsum plaster steel panel
conductivicy W/omei Y 1). 34 ). 14 59
Density xq/m>9 110 k120 11.0 THOY
Thickness m LR .31 0.01 9,005
e e a .50 . TV SV

L v;luu uf ToMposlte .51 L.2d c. 34 I |
*Wali/Root

Areg ot *wWalls ool al ~98. 0 i S WYY <5400 221,06
Depsity of composite [482 ! Lt <84 19
*Wail/Root kKag/m?

Equivalent temperature 2.1 2.0 5.01 5.0

*Delete as appropriate
First

issue 1994




A

duriging (Enerqgy BEtitcrencyy eqgqulation

N varm STV
Calcuiation ot 'U° ¥Yalue ol Composite Wall/Root
and Details of Other Values ’
Sheet No. A 1{a) 8D Ret 2/____ /4 -
3uirlding iddress Tvpical Commercial Building
Physical data of Opagque *wall/Root From table 3
Facade Orientation tacing East_ (Tower) Solar Factor (8F) 1 _les8
*Wall/Root Code No. ‘HS/RS W /Ry “Wq/Ry Wa/Ry
Location ot Wall/Root -4;?iﬁ§?¥Vﬂlfllié;ﬁjijaﬂ—- '
External Finish Material | "=I3Esass .0 .
Conductivity W/m°C L.50 L.05
Density - kg/mJ 2500 2500
Thickness m 0.005 0.008
aCZersiiviny (a) 0.58 1.00
Intermediate compoenent cement render arr qgap
Conductivity w/m’C 0.72
Dens1ty kg/m3 1860
Thickness m 0.01 0.05
[ntermediate component L. concrete r. concrete
Conductivity W/m°C 2.16 2.16
Density kg/m3 2100 2100
Thickness m 3.00 3.00
[ntermediate component
Conductivity W/m°C
Density kg/m-
fhickness m .
intermediate component
Conductivity W/m*e
Density kqg/md
Thickness : |
Internal Finisn Material !
conductivity W/ m(
Density Kq/m3 |
Chickness a
] 1
L value 0t compusite i BTN ! J.o)
! *wall/Root ! ] !
] Area of “Wall/Root o LY z J.ib ! | !
“Depstey o9 composite 191 ] D0
‘walisRoot Kesmi
cquivalent remperature _ M1t ! 2,40
drtterence tFDEQ}

*Delete 45 Appropriate
First issue 1394



A

Building tEnerqy Etfticiency) Requiation

Form OTTV 2

Building address _ Tvpical Commercial Butlding

Windov/Rootlidht Schedule

40 Ret 4/

Physical data on *vindow/rooflight

Facade Orientation facing East (Tower) Jolar Factor {(S5F) 1s 168
Window/Rootlight Code No. *Fl/RLl 'FZ/RLZ 'FJ/RL3 'FJ/RL4
Location of *Window/ 5/F=14/F 5/F=-14/F l6/F-26/F l6/F-26/F
Rootlight shaded nnshaded shaded unshaded
Glazing type tinted tinted tinted tinted
Thickness ] 0.008 0.008 0.008 0.008
Shading Coetficient {3C) 0.70 0.70 0.70 0.70
. . solid - aluminium -
Type of shading device overiang foils
External Shading 0.7 - 0.7 -
Multiplier {ESM)
Area of glazing m3 227.20 179.20 107.36 197.12
Physical data on *window/rooflight
Facade Orientation facing Solar Factor 1s
Window/Rooflight Code No.| “F /RL| *Fa/RL, *F4/RL, LA

Location of *Window/

Rootliaht

tlazing type

Thickness G

'vpe ot shadiay device

External shuading

Multiplier

i

i

Shading Coetticient (SCJl
|

|

[

I

(ESM) |

B TN
L

Area ot qlazing

-'3Delete a8 4dppropriate

Pirst issue 1994
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—_ Burlding {Eneray tilticiencyi Requidtion

Sarm TTV

Calculation of OTTY or I[adividuai Fiacade 1a Bullding Envelope

Sheet No. ¢ ! BD Ref 2/ /ot

Building address Typical Commercial Building

Facade Orientaticn taéing East (Tower)

Opaque “Wails/Roofs

Code Description A/, U a | TDg, Sum
No. |-
Wl |Beams & Cols 5/F-14/F 258.00 1.51 5.58 2.40 542.30
W2 Beams & Cols 16/F-26/F 237.60 1.2} 1.00 2.40 707.10
Wl Panels Walls 5/F-14/F 254.00 2.32 0.58 5.01 1;712.33
Wl Panels Walls 16/F-26/F 221.76 0.1 1.00 6.68 607.36
W5 Lobby Wall 5/F-14/F 9.60 0.69 0.58 2.40 9,22
W6 |Lobby Wall 16/F-26/F 10.56 | 0.63 | 1.00 | 2.10 15.97
Subtotals 991.52 [{A) Heat Gain | 3,594.28 |(C)
Fenestraticn
- Code Description *At’w/.»\tr 3C ESM SF Sum
‘ No.
Fl 5/F - 11/F shaded 227.20 0.70 0.7 168 18,703.10
F2 5/F - 14/F unshaded L79.20 0.70 - 163 21,071,492
F3 lo/F - 26/F shaded 07,26 .70 0.7 lod 4,331, 44
8] lo/F - 26/F unshaded | 197,12 | 0.70 ‘ - log 23.181.01
N L Jubtotals | 710.48 E(B) Heat sarn 8 11,796,015 (M
L
Gross Heat sarn (¢« DY 19 90419
. Gross Aria (A« 4) et
2o+ D
OPTV = = ) 1128 W/mi
A+ B

* Uelete a5 appropriate

First 1ssue 1994



. North Elevation (Tower)
Radl compenity ypags .

A

Beams_and Column Areas

5/F - Li/E (0.6 x 20 + 0.6 x 4 x 2.6) 10
15/F Nil
16/F = 26/F (0.6 X 20 + 0.6 x 4 x 2.6} 11

Glazing Areas

S/F - L4/F 28.16 x 10
15/F Nil
16/F - 26/F 28.16 x 11

wiall Panel Areas

3/F - L4/F 640.00 -~ (182.40 + 281.60)
L5/F Nil

i6/F = 256/F 104,00 - (200.64 + 309.76)

Gross Wail Areg

b, 344.00 me
182.40 m}
200.64 m? 383.04 m2
281.60 mi
309.76 m? 591.36 m?
176.00 m?
193,60 m? 159,60 m?




1

h1a

Building {Eneray Efticiency) Regqulation
_Form_oITV 1

Calculation ot 'U' Value ot Composite Wall/Root
and Detarls ot Other Yalues

.

sheet No. 3 3 BD et X/ __ /7 _/

Building address Tvpical Commercial Buirlding

Phvsical data of Opagque *Wall/Roof From table 8

Facade Orientation tacing _North (Tower) Solar Factor (SF) 1s __ 104
*Wall/Root Code No. W /Ry “Wo/Ro “Wa/Ry W,/R,
Location ot Wall/Root SeFE ¥ 25 T e '%’;;}:ﬁ;‘?g“‘ T ey
External Finish Material | =niif iesass Slack iass | IS b oslaek giass
Conductivity W/m°C 1.50 .05 1.50 1.05
Density kg/m3 2500 2500 2500 2500
Thickness m 0.005 0.008 0.005% 0.008
ACSCrpLivaty (a) 0.58 .00 0.58 1.00
intermediate component cempnt render air @p cement render | mireral felt
Conductivity W/m°C 0.72 0.72 0.039
Density kg/m3 1860 1860 50
Thickness m 0.01 0.05 0.0l 0.075
Intermediate component r. concrete r. concrete|r. concrete air gap
Conductivity W/m°C 2.16 2.16 2.16
Density . kg/m3 2400 2400 2400
Thickness - m 0.60 0.60 0.10 0.05
Intermediate component
Conductivity W/m*C
Density kg/m3
Thickness m

Intermediate component

tonductlivity W/m*C
Densicy xg/m3

I'hickness m white'semi qgloss p%int an }ﬂéiiiﬁﬁ% -
[nternal Finish Material gqypsum plastér steel panel
Conductivity W/meC u. 18 VY, 0. 38 50
Density Kqsm- 1120 1120 1120 7800
hickness m .01 0.01 g.01 0.902
TR L ‘1 ] J. 20 .30 g.30 J. 10

U' value of compusite 1.0l .24 4.3 g. 11
*Wall/Root

Area of "Wall/Root m# fas. v 200,04 L. 00 13,60
Depsity ot compositae Lial Li7] 81 i
*wall/Root Kg/ms

rql alcnt fcmpntdrurn 1.70 1.70 3.12 j. 8
91 rence FQ

*Delete 45 approprirate
First issue - 1994
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4

Butiding (Eneray

i

Elturrreney,
Eorm rTy 7

Reefuulatron -

window/Rontlight Schedule

Shaat No. Bl P

r

Building addresy

ITvnizal Commercial Butrlding

BD Ref 2/ F__/

Physical data on *window/rooflight

Ficade Orientation tacznq. North (Tower)

Solar Factor

(3F)

15 104

4indov/Rooflight Code No.| *F,/RL, "F,/RL, YFy/RLy ! *F/RL,
Location of *Window/ 5/F-14/F 16/F=-26/F
Rooflight :
Glazing type tinted tinted .
Thickness m 0.008 0.008
‘shading Coefficient (3C)! 0.70 0.70
5 . . . . solid alueminium
) Tvpe of shading device overhang 0115
!
External Shading | 0.80 0.80
Multinlier (ES™M)
Area of glazing m: | 281.60 309.76
!
Phvsiral data on <*window/rooflight
Facade Orientation facing Solar Factor iy
aWindow/Rooflight Code No. “F/RLy “FL/RL, ? “E4/8L, *Ey/RL,

Locatian of *wWindow/

+
1
{ .
I Fewrt ] orhe

'

i
!

Jirzing tupe i

Thichheusg mo | !

shading Caettrcriant (S0 '

Type o

shadiang e pea

Starnag Shading : ]
Mugtiplyer {ESMY ‘ 3

i Yeed of glasing LI

= Pelate ay o dapprodiriate

Frest thiisae Py




A

Buirlding tEnperay Efticiency) Regulation
Form QIIV }

Calculation ot OTTV ot Individual Facade 1n Building Envélope

Sheet No. C 2 BD Ref 2/ f_

Building address _ _Tvpical Commercial Building

Farcade Orientation facing North (Tower)

Opaque *Walls/Roofs

E Code Description *AL/AL U a ™gq Sum
No.
- Wl Beams & Col. 5/F-14/F 182.40 1.51 0.58 1.70 271.57
— W2 |[Beams & Col. 16/F-26/F| 200.64 1.24 1.00 | 1.70 122.95
| W3 Pahels Walls 5/F-14/F 176.00 2.32 0.58 2.72 b44.17
- W4 (Panels Walls 16/F-26/F| 193.60 0.41 1.00 {..3.38 | . 268,29
Subtotals | 752.64 |(A) Heat Gain | 1,606.98 }(C)
n Fenestration
- Code Description *Af /AL 3C ESM SF Sum
! No,
;_ Fl 5/F - L/F 281.60 0.70 .80 101 16,100.38
i F2 l6/F - 26/F 309.76 .70 .80 104 18,040,142
a Subtotals Sl b [ (B) Heat Gain | 34, BHO.30 D)
e

Gross Hedat Gain (€ + D) _ Yo, 0:47.78

- Gross Area ()« 1) P L )
Cos D

. QY =2 2 o dn a4 W/md
A+ B

T * Delete 45 appropridte

First 1ssue 1994



West Elevation (Tover) ' Gross Wall Area . 2,150,110 ms3

“all composite areas

Beams and Column Areas

S/F = 14/F (0.6 x 32 + 0.6 x 6 x 2.6) 10 = 285.60 m?
15/F Nil = -
16/F - 26/F (0.6 x 32 + 0.6 x 6 x 2.6) 11 = 314.16 m? 599.76 m?

Glazing Areas

5/F - 14/F 316.80 x 10 = 368.00 m?
15/F Nil = -
IQ/F ~ 26/F 36.80 x 11 = J04.80 mi 772.80 m?

Wall Panel Areas

3/F - l4/F 1,024.00 - (285.60 + 368.00) = 370.40 m3
15/F Nil ‘ = -
16/F - 26/F 1,126.40 - (314,16 + 104.80) = 107.44 m? T77.84 m?




-

Sheel No.

Building address

Buiriding

A3

tEnergy Etfticiency)

Regquiation

Form GI'TV |

Calculation of

3

Fvpical Commercial

|1;|

Yalne of Composite Wall/Roof

and Details of Other Values :

BD Ret 2/ / /
gurlding

Physical data ot Opaque -Wall/Roof

From table 8

Facade Orientation rfacing _West {(Tower) Solar Factor (SF) is 175
*Wall/Root Code No. *Hk/Ek Ha/Ry *Wq/Ry *H4/R4
Location of Wall/Root e hE :€§§L§g§i3 el salls S A
External Finish Material | "I8/TCS3iS | nneg MR IS nlack slass
Conductivity W/m°C 1.50 1.05 1.50 1.05
Density kg/m3 2500 2500 2500 2500
Phickness m .005 0.008 0.005 0.008
aLlCcroLIvVILY {a) 0.58 1.00 0.58 [.00
[ntermediate component _cement rencer air @p cement render | mineral felt
Conduc;ivity N/m>C 0.12 0.72 0.039
Density kg/m9 1860 1860 50
Phickness m 0.01 0.05 0.0l 0.075
Intermediate component r. concrete r. concrete|r. concrete air gap
Conductivity W/meC 3.16 2.16 2.16
Density kq/m3 2400 2400 2400
Thickness m 0.60 0.60 0.10 .05
Intermediate component
Conductivity W/meC
Density kg/m3
Thickness m

“Intermediate component
Conductivity W/m°C
Density kq/m3
Thickness m white ?cmi qlass pa]nt on ;féggégg .
[nternal Finish Hatertiat Jvpsum plastet steel panel
conductivity W/ m> 0.8 DIRY} 0.38 50
DensiLy kq/ms L0 | 11.0 1120 1800
hickness b | .01 0.0l 0.0l 0.002
BRI AL 1 .30 U. 3o 0. 30 .30
-E;1Y?$3§L°[ composite .51 1.2 2,12 J. 1l
Area ot *wWall/Root m? 285,060 1. 10 170,10 107,44
Yenitty o! compusile 183 Ll 231 i'}
*Wall/Root kg/mé '
Ef?ig?iﬁgé temperdf%ﬁzgj Y 4.10 4.135 5.79

First issue

*Delete as appropriate

1994



A 2u

Building (Enerygy Efficiency) Requlation
Form OTTV 2

o : WiHUMurARAE L ralts Huhadlihe
Stieet No. B 3 - BD Ref 2/ /7

Building address Cypical Commercial Building

Physical data on *windov/roofliqht

Facade Orientation tacing  West {(Tower) Solar Factor (SF) is 175
Window/Rooflight Code No. *FLIRLI 'lekbz *F3/RL3 *Fq/RL4
Location of *Window/ 5/F-14/F |, 16/F-26/F
Rooflight
Glazing type tinted tinted
Thickness m 0.008 0.008
Shading Coefficient {(SC) 0.70 0.70_
. . solid aluminium
Typerof shading device ovechang foils
External Shading 0.70 0.70
Multiplier (ESM)
Area of glazing m2 368.00 104.80

Physical data on *window/rooflight

Facade Orientation facing Solar Factor is
Window/Rootliqght Code No. *fl/Rbl “Fq/RL, “Fy/RLA *Fy/RU,
Location ot *Window/
Rootliqht
slazina tvpe
Thickness m

Shading Coetticient (3C) i

I'vpe ot shading device I

External shading
“Mgitiplier 7 (ESM)

Areg ot glasing ©omé

* Delete as dppropriate

. First issue 1994



(Enerav ri

gutlding
] Form )

rlelency}
[V 3

Requlation

Calculation of OTTV of Individual Facade in Building Envelope

Sheet No. C k!

Build:ing address Pyvpicat emmercial Suildjing

BD Ref 2/____/ _ /

Facade Orlent;tlon facing West {Tower)
Opaque *Walls/Rocofs
nge Cescription -"A.‘/Ar ] a TDEQ Sum
No.
Wl Beams & Col. 5/F-14/F 285.60 1.51 0.58 2.10 525.27
W2 Beams & Col. l6/F-26/F 3ld. 16 1.24 1.00 2.10 818.07
W3 Panels Walls S5/F-14/F 310,10 2.32 0.58 1.35 2,168.08
W4 Panels Walls 16/F-26/F 407,44 0.41 1.80 5.79 967.22
Subtotals 11,377.60 |{A) Heat Gain 4,478,861 ()
L
Fenestration
Code Description *AfH/Afr aC ESH SF Sum
: No.
i e b
| FL { 5/F - Li/F 368.00 | 0.70 0.70 | 175 31, 55600
5 £2 | L6/F - 26/F 104,30 | 0.70 0.70 | 175 31, 711,50
!
‘ Subtotals | 772,40 | (8) Heat Gatn | 96,207,500 (1)
1 [
ross Heat Gawn (£ o+ D) 0,716 201
Gross Area (A o« f3) TN H0
t,oTot)
_ OTTY = a W t/md
1+« 4
¢ Delete as Appropriate
First 1ssue 194



T

yToss Wall Area

Wall composite areas ~

Beams and Column Areas

5/F = W4/F {0.6 x (10+4) + 0.6 x 3 x 2.6} 10
15/F Nil

16/F - 26/F (0.6 x (10+4) + 0.6 x 3 x 2.6) 1l +
(0.6 x 5 + 0.6 x1x 2.6) 11

Glazing Areas

5/F - 14/F 13.60 x 10
15/F Nil
16/F - 26/F 20.64 x 11

Wall Panel Areas

5/F - 14/F  448.00 - (130.80 + 136.00)
15/F Nil

16/F - 26/F 668.80 - (194,04 + 227.04)

Fenestration between 16/F - 26/F
Total Glazing = 227.04 m?
(5.1 + 3.4) x 1.6 x i1l = 149.60 m¢

TT. 4 mié

= 130,

= 194,

80

04

m?

1,116.80 m!

324.84 m?

= 136

= 227.

.00

04

mi

363.04 m?

= 181,

H

247.

20

72

mi

m3i

428.92 m3

Unshaded

Shaded



Sheet No. A

A 27
Buitdinag {Eneruv Efriciency} Regulation
Form OTTV 1

7

Calculation of 'U' Value of Composite Wall/Roof

4

Building address

and Detalls ot Other Values

Tvpical Commercial Building

’

BD Ref 2/ /__/

Physical data of Opaque *Wall/Roof

From table 8

d1tterence

=
[

Facade Orientation facing _South (Tower) Solar Factor (SF) is 191
*Wall/Roof Code No. *wl/Rl “Wa/Rq *Wi/R, “Wy/Ry
Location of Wall/Roof eams Y4720 | PR A Rls | fwel balls [Curmal o
External Finish Material msg?ét%‘ues plack zlass ms;?ét%ileas black glass
Conductivity W/m°C 1.50 1.05% 1.50 1.05
Density kg/m2 2500 2500 2500 2500
Thickness m -0.005 0.008 0.005 0.008
ALSOrpTivITY (a) 0.58 1.00 0.58 1.00
Intermediate component cement render air gap cement render | mineral felt
Conductivity W/m°C 0.72 0.72 0.039
Density kg/m3 1860 1860 50
Thickness m 0.01 0.05 0.01 0.075
Intermediate component r. concrete r. concretelr. concrete! _air. gap
Conductivity W/meC 2.16 2.16 2.16
Density kg/m3 2400 - 2400 2400
Thickness m 0.60 0.60 0.10 0.05
Intermediate component
Conductivity W/meC
Density kg/m3
Thickness m
Intermediate component S
Conductivity W/meC
Density kg/ms
Chickness m vhite semi gloss palnt on f;;ég 32—'}_{_ .
Internal Finish Material Jypsum plastef steel panel
Conductivity W/mee .38 0.318 0.38 50
Denstity kg /m3 L1230 1120 1120 7800
Thickness m 0.01 0.01 0.01 Q0.002
ADIOrTLLYLLY 1 0.30 .30 0.10 .30
L' value ot compostte t.51 L.24 2.32 d. 11
*wall/Root
Area of *Wall/Roof md 130.40 194.04 18}..20 247.72
Density o composite 1ig: 1471 281 19
*Wall/Root kg/mi ' .
Equivalent temperature 1.0 L1400 }J.00 5.01

‘Delete as appropriate

First issue

1994



h2

Burldina (Enerqy Efficiency) Regulation
. ‘ Form QTTV 2

Sheet No. B 4

Building address

Window/Rooflight Schedule

Tvpical Commercial Building

BD Ref 23/ /__/

Physical data on *window/rooflight

Facade Orientation facing _South (Tower) Solar Factor (SF) is 191
Window/Rooflight Code No. *Fl/RLl *FZ/RL2 *F3/RL3 *F4/RL4
Location of *Window/ 5/F-14/F 16/F-26/F 16/F-26/F
Rooflight
Glazing type tinted reflective tinted
Thickness m 0.008 0.006 0.008
Shading Coefficient {SC) 0.70 0.40 0.70
. , aluminium
Type of shading device foils
External Shading 0.70
Multiplier {ESM)
Area of glazing m3 136.00 149.60 77.44
Physical data on *window/rooflight
Facade Orientation facing Solar Factor is
Window/Rooflight Code No. *FL/RLl *FZ/RLZ *F3/RL3 *F4/RL4

Location of *Window/
Rootlight

Glazing type

Thickness m

Shading Coetficient (3C)

ype of shading device

External shading

Multiplier {ESM)

Area of glazing -~ . m3

* Delete as appropriate

- First issue 1994
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Building (Energy Efficiency) Requlat
corm OTTV 2

1on

Calculation ot OTTV of Individual Facade in Building Epvelope

Sheet No. C 4 BD Eef 7_ /S
Building address __ Tvpical Commercial Building
Facade Orientation facing __ South (Tower)
Opaque *Walls/Roofs
Code Description *A/AL u a TDgq Sum
No.
Wl |Beams & Col. 5/F-14/F 130.80 1.51 0.58 1.40 160.38
W2 |Beams & Col. 16/F-26/F] 194.04 1.24 1.00 1.40 336.85
W3 |Panels Walls 5/F-14/F 181.20 2.32 0.58 3.60 877.76
W4 |Panels Walls 16/F-26/F} 247.72 0.41 1.00 5.01 508.84
Subtotals | 753.76 [(A) Heat Gain | 1,883.83 [(C)
Fenestration
Code Description *Afw/Afr 5C ESM SF Sum
No.
Fl 5/F - 14/F unshaded 136.00 0.70 191 18,183.20 )
F2 16/F - 26/F unshaded 149.60 0.40 191 11,429.44
Fl 16/F = 26/F shaded 77.4 0.70 0.70 191 T7.217.61
Cubtotals 363.04 |{B) Heat Gain | 36,860.25[(D)

Gross Heat Gain (C + D) 38,7114.08

Gross Area (A + B) b el 80

C+D
= 14.69 W/ma

1}
3

QTTV

1+ 8
* Delete a5 appropriadte

First issue 1954




Accountable Roof Areas

Roof ,
Gross Area = 15X 9+ 9x13+11x4+10xX6+d1x64+7 X 9 = 443,00 m?
——
Glazed area = 7 x 8.4 = 58.80 m?
Beam area = 0.6 (32 + 14,9 + 14,4 + 8.4 + 8.1 + 9.4 + = 70.08 m3
9.4 + 4.0 + 13 + 3.4)
Panel area = 443.00 - (70,08 + 58.40) = 314.12 m2
15/F
Gross Area = § x 7 = 35.00 m2
S —
Glazed area = Nil
Beam area = 0.6 (7 + 4.4) = 6,84 m?
Panel area = 35.00 - 6.84 = 28.16 m?



"' value of composite roof beams (and panels)

15/F and Roof

b -

R; (Ry) for beams {panels) Weight
External surface film Ro = 0.055
25 mm concrete tiles 0.025
: —_— = (0.023 L025 x 2100 = 52.50
1.10
20 mm asphalt 0.02
— = 0,017 .02 x 2350 = 47.00
1.15
50 mm cement/sand screed 0.05 :
= 0.069 .05 x 1860 = 93.00
0.72
50 mm-polystyrene 0.05
insulation = 1.471 .05 x 25 = 1.25
0.034
600 mm r. concrete L2178 .6 X 24000 = 1440.00
10 mm gypsum plaster = 0.026 .01 x 1120 = 11.20
Internal surface film Ri = (0.801
Totals . 740 1644.95 kg/m
i
Up = = 0.37T W/m:®°C
2.740

for 150 mm slab "U' value is 0.0 W/m2°C and weight = 564.95 kg/m




A3z

Buiiding (Eneraqy Efiiciencv} Requlation
Form OTTY 1

Calculation of 'U' Value ot Composite Wall/Roor
and Details of Other Values

3heet No. A 5
Building address

BD Ref 2/ [/

Typical Commercial Building

Physical data of Opaque *Wall/Roof From table 8§

Facade Orientation facing Roof (Tower) Jolar Factor (SF) is 264

*Wall/Roof Code No. *Wi/R) “Wa/Ry *Wq/Ry *W4/R,
Location of Wall/Roof Tower Foof Beams [Tower Rcor Parels|  15/F Seams | 15/F Parels
External Finish Material | concrete tiles | concrete tiles poncrete tiles |conerete tiles
Conductivity W/m°C 1.10 1.10 1.10 1.10
Density kg/m- 2100 2100 2100 2100
Thickness m 0.025 0.025 0.025 3.025
Absorptivity (a) 0.65 0.65 0.65 0.65
Intermediate component asphalt asphalt asphalt asphalt
Conductivity W/meC L.15 L.15 1.15 1.15
Density kg/m> 2350 2350 2350 2350
Thickness m 0.02 0,02 .02 0.02
Intermediate component cement/safd screed

Conductivity wW/m°C 0.72 0.72 0.72 0.172
Density kg/m3 1860 1860 1860 1860
Thickness m 0.05% 0.05 0.05 0.05
Intermediate component expanded polystyrene

Conductivity W/m°C 0.034 0.034 0.034 0.034
Density kg/m3 25 25 25 25
Thickness m 0.05%5 0.05 0.05 0.05
Intermediate component r. concrefe r. concrete|r. concrete|{r. concrete
Conductivity W/meC 2.16 2.16 2.16 2.16
Density kq/m9 2100 2400 2460 2400
Thickness m 0.60 0.1h .60 g.1%
Internal Finish Material RARE ﬁjfﬁ”412£§£:f;“3 ot

Conductivity W/meC 0.38 .38 0.8 0.38
Density kg/m3 1120 1120 1120 1120
Thickness m 0.0} Q.01 0.01 0.014
AbLOrLLLIY Ly - a 0.30 .30 0,30 .30
‘' value ot compustite .37 0.0 9.37 0.10
*Wall/Root

Area ot *Wall/Root md 10,08 JL4.12 Bl A8.16
Density of composite L6445 H65 1615 hb5
*Wall/Root ka/m?

Equivalent temperature T.30 .75 7.0 9.5
difterence TDEQ)

*Delete as appropriate

First i«gnae 1994
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Building (Enerqv Efficiency) Regulation
Form QTTV 2

Window/Rooflight Scihedule ’

Sheet No. B B BD Ref 2/ VA

Building address Tvpical Commercial Building

Physical data on *window/rooflight

Facade Orientation facing _Roof (Tower) Solar Factor (SF) is 264
Window/Rooflight Code No. *Fl/RLl *FZ/RL2 *F3/RL3 *F4/RL4
Location of *Window/ Roof
Rooflight
Glazing type tinted
Thickness m 0.306

Shading Coefficient (SC) 0.70

Type of shading device

External Shading
Multiplier (ESM)

Area of glazing m?2 58.80

Physical data on *window/rcoflight

Facade Orientation facing Solar Factor is o
Window/Rooflight Code No. *F\/RL) *Fo/RLy *F4/RL4 *F4/RLy
Location of *Window/
Rooflight
Glazing tvpe
Thickness m

Shading Coefficient (3C)

ype of shading device

External Shading
Multiplier {ESH)

Area of glazing m?

x Delete as appropriate

First issue 1994
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Buildina (Enerqy Efficiencv) Reaqulation
Form OTTV 13

Calculation of OTTV of Individual Facade in Building Envelope

Sheet No. C 5

Building address

BD Ref 2/ /_/

Typical Commercial Building

Facade Qrientation facing

Roof

(Tower)

Opaque *Walls/Roofs

Code Description *Aw/Ar U a TDEO Sum
No.
Rl Tower Roof Beams 70.08 0.37 0.65 7.90 133.15
Rz Tower Roof Panels 314.12 0.490 0.65 9,75 196.29
Subtotals 3g4.20 {(a) Heat Gain 929. 44
Fenestration-
Code Description *z\fw/Afr 5C ESM 3F Sum
No.
RL; | Rootlight 58.80 0.70 - 264 10,866.24
Subtotals 58.80 [(B} Heat Gain 10,866.24
Gross Heat Gain {(C + D) L1,795.638
Gross Area (A + B) 143.00
C+0
OTTV = = 26.0673 W/m?2
A+ B

* Delete as appropriate

First issue 1994

(C)

(D)
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Building {Energy Efficiency) Regulation
Form OTTV 3

Calculation of OTTV of Individual Facade in Building Enﬁelope

Sheet No. € 5 (A) BD Ref 2/ /_/

Building address Typical Commercial Building

Facade Orientation facing _ Roof (15/F)

Opaque *Walls/Roofs

Code Description *Aw/Ar U a TDEQ Sum
No.
R, 15/F Beams . 6.84 0.37 0.65 7.90 13.00
R4 15/F Panels 28.16 0.40 0.65 9.75 71.39
Subtotals 35.00 (a) Heat Gain 84.39 (C)
Fenestration
Code Description *Afw/Afr s5C ESM 8SF sSum
No.
Jubtotals {B) Heat Gain {D)
Gross Heat Gain (C + D) 84.139
yross area (A + B) 35.00
cC+D
OTTY = = 2.1 W/m#
A+ B

« Delete as appropriate

First issue 1994
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Building (Energy Efficiency) Requlation '
I Fg¥m OTTV 4 Y I

Summary of OTTV of Building Envelope

Sheet No. D L BD Ref. 2/ / /

Building address Typical Commercial Building

Total Envelope Heat Gain (* Tower/Redium)

Facade Gross Area Gross Heat
Orientation from Gain from
Form OTTV 3 Form QTTV3
a. East 1,702.00 75,389.98
b. North 1,344.00 36,047.78
C. West 2,150.00 70,746.24
d. south 1,116.00 38,744.,08
e,
£.
Subtotal 6,313.20 (E) 220,928.08 (G)
Roof
Main 443,00 11,795.68
15/F 35.00 84,39
Subtotal (F) {H)

* Tower/Reodium Walls OTTV

34.99 W/m32

* Tower/Rodium Roofs OTTV

]
i

26.03 W/m2 imain roof}

2.41 Ww/mé  (15/F roof)

* Delete as appropriate
First issue 1994
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East Elevation {(Podium) Gross Wall Area 200.25 m?

Wall Composite Areas

Beam and Column Areas

G/F 0.6 (29+5) + 0.6 {4%3.9 + 3 x 3.9 x 0.5%)

= 33.27 m?
1/F 0.6 {10+5) + 0.6 {2x3.9 + 2 x 3.9 x 0.5%) = 16.02 m?
2/F - 4/F Nil = - 49.29 m?
Glazing Areas
G/F 85.50 m? = §5.80 m2
1/F 51.48 m? = 51.48 m?
2/F - 4/F Nil = - 137.28 m?
Panel Areas
G/F 132.75 - {(33.27 + 85.80) = 13.68 m?
1/F 67.50 - (16.02 + 51.48) = - 13.68 m?

* Only half column considered to contribute



R

‘U' value of composite wall of columns and beams :-

G/F & 1/F
W] for beam and column Welight
external surface film Ro = 0,044
5 mm white mosaic tiles 0.005
= 0.003 0.005 x 2500 = 12.50
1.5
10 mm cement/sand render 0.01
— = 0.014 0.01 x 1860 = 18.60
0.72
600 mm concrete beam & 0.60
column = 0,278 0.60 x 2400 = 1440.00
2,16
10 mm gypsum plaster 0.01
= (0.026 0.01 x 1120 = 11.20
0.38
Internal surface film Ri = 0,299
{(emissivity below 0.5)
Totals 0.66 1482.30 kg/m2
1 (for west podium wall without
Uy = —— = 1.51 W/m2°C tiles or render "U' value is
0.66 — 1.54 w/m2°C)
‘U' value of composite wall panels :-
G/F & 1/F
W2 for wall panel Weight
external surface film Ro = 0,044
5 mm white mosaic tiles = 0.003 0.005 x 2500 = 12.50
10 mm cement/sand render = 0.014 0.01 x 1860 = 18.60
LOO mm concrete panel 0.1
—_ = 0.046 0.10 x 2400 = 240.00
2.16
lG mm gypsum plaster = 0.026 0.01 x 1120 = 11.20
Internal surface film Ri = 0.299
Totals 0.432 281.04 kg/mi
(for west podium wall without
1 tiles and render 'U' value ig
Uy = = 2.32 W/mi°C 2.41 W/mi°C)




"
[>7

Butlding (Enecuyy Efliciency) Requlation
Form QOTTYV |

Cateulation of 'G* Value of Composite Wall/Roof
and Details of Other Values

Sheet Nn. A 6

Butlding address

BD Ref 2/ /7

Tvpical Commercial Building

Phvsical data of Opaque *4Yall/Rooft From table 8

Facade Orientation facing East {Podium) Solar Factor (SF) is 168

| *Wall/Roof Code No. W /R “Wa/R, W /Ry Wy /R
Location of Wall/Roof R R e
External Finish HMaterial white mosaic¢ tiles
Conductivity W/meC 1.50 1.50
Density kg/m3 2500 2500
Thickness m 0.005 0.005
Absorpuivity {a) 0.58 0.58
Intermediate component cement render
Conductivity W/m°¢C 0.72 0.72
Density kg/m3 1860 1860
Thickness m 0.01 0.01
Intermediate component Reinforced concrete
Conductivity W/m°C 2.16 2.16
Density kg/m3 2400 2400
Thickness m 0.60 0.10
Intermediate component
Conductivity W/mecC
Density kg/m3
Thickness M
Intermediate component -
Conductivity W/m°C
Densitv kg/m3
Thickness m vhite semi gloss paint
Internal Finish Material on gypsum'plaster
Conduccivity W/m°C 0.38 0.33
Density kg/m3 1120 1120
Thickness m 0.01 ¢.ol
AbSOrptivity a 0.30 0.30
U ovalue of composite 1.51 2.32
“Wall/Boot
Ared of *Wall/Ronf m? 1%.29 13.68
Denailty of compusite 1482 281
Wall/Root Kg/m?

Equivalent temperatuyre 2.10 5.01
Jifrarence TDEQ}

Polere as oappropriate

Figat issue

L9349



i #o

Building (Enecqgy Efficiency} Requlation
Form OTTV 2

Window/Rooflight Schedule

Sheet No. B 6 BD Ref 2/ /I /

Building address Typical Commercial Building

Physical data on *window/rooflight

Facade Orientation facing East (Podium) Solar Factor (SF) is 168
Window/Rooflight Code No. *F/RL *F,/RL, *F3/RL3 *F4/RL4
Location of *Window/ G/F&1/F
Rooflight
Glazing type plain
Thickness m 0.012

Shading Coefficient (8C) 0,90

Tvpe of shading device -

External Shading -
Multiplier {EsM)

Area of glazing me 137.28

Physical data on *window/rooflight

Facade Orientation facing Solar Factor is
Window/Rocflight Code No. *Fl/RLl *FZ/RLZ *F3/RL3 *F4/RL4
Location of *Window/
Rooflight
Glazing type
Thickness m

Shading Coefficient (3C)

Tyvpe of shading device

External Shading
Multiplier {ES™)

Area of glazing m?

* Delete as appropriate

First tssue 1991
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Building (Energy Efticiency} Regulation

Form OTTV 3

Calculation of OTTV of Individual Facade in Building- Envelope

Sheet No., C 6

Bujlding address

Typical Commercial Building

BD Ref 2/____/ _/

Facade Orientation facing East (Podium)

Opaque *YWalls/Roofs

(C)

Code Description *AW/Ar U 'I‘DEO sum
No.
Wl Beams & Coi. G/F&1/F 49,29 1.51 0.58 2.40 103.60
W2 .| Panel G/F&1/F 13.68 2.32 0.58 5.01 92.22
Subtotals 62.97 (A} Heat Gain 195.82
Fenestration
Code Description *Af /AL 8¢ sF Sum
No.
Fl G/F & 1/F 137.28 0.90 168 20,756.74
Subtotals 137.28 {B} Heat Gain 20,756,774
Gross Heat Gain (C + D) 20,952.56
Gross Area (A + B) 200.25
cC+ D
OTTV = . = 104,63 W/m:
A+ B

¢« Delete as appropriate

First isuue 1994
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Morth Elevation (Podium) Gross Wall Area

Wall Composite Areas

Beams and Column Areas

G/F 0.6 x 37 + 0.6 x 7 x 1.9

1/F 0.6 x 40 + 0.6 x 8 x 3.9

Glazing Areas

G/F 127,92

1/F 137.28

Panel Areas
G/F 166.50 - (38,58 + 127.92)

1/F 180.00 - (42.72 + 137.28)

346,50 m?
J8.58 m3
42.72 m? 81.30 m?
127.92 mt
137.28 m? 265.20 m?
0
0 0




ki3
Butldiag (Enerqgy Ettivciency) Requlation
Form 0TIV 1

falculation of 'U' Value of Composite Wall/Roof
and Details of Other Values

BD Ref 2/ /_

Sheet No. A ‘7

Building address Tvpical Commercial Building
~Phvsical data of Opaque *Wall/Roof

Facade Orientation facing North (Podium}

From table 8
Solar Factor (SF) is 104

*Wall/Roof Code No. *wl/Rl *wz/Rz *w3/R3 *W4/R4
Location of Wall/Roof cegms & gls
External Finish Material white mosaic tiles
Conductivity W/m°C 1.50

Density kg/m3 2500

Thickness m 0.005
Absorptivity {a) 0.58

Intermediate component cement render
Conductivity W/m°C 0.72

Density kg/m3 1860

Thickness m 0.01

Intermediate component Reinforced concrete
Conductivity W/meC 2.16

Density kg/m3 2400

Thickness m 0.60

Intermediate component

Conduectivity W/m°C
Density kg/m3
Thickness )

Intermediate component ‘ ——.

Conductivity W/meC
Density kg/m3
Thickness m white semi gloss paint

[nteranal Finish Material on gvpsum plaster
Conductivity W/meC 0.38
Density Kg/m3 1120
Thickness m 0.01
Absorptivity a 0.30
11" value of composite 1.51
«Wall/Roof
Acea of *Wall/Roof m? 8L.30
Deasity of composite 1432
“Wall/Root ky/m?

1.70

Equivalent tempern%%ge

difterence

£o!

‘NDalete as appropriate

First issue

199}



frcr o

Building (Energvy Eftictency} Reqularinn
Focrm OTTV 2

Window/Rooflight Schedule

Sheet No. B 7 BD Ref 2/ /7

Building address __Typical Commercial Building

Physical data on *window/rooflight

Facade Orientation facing North (Podium) Solar Factor {SF) is 104
Window/Rooflight Code No. *F /Rl “Fo/RLg *F4/RL *Fy/RLy
Location of *Window/ G/F&Ll/F
Rooflight
Glazing tvype plain
Thickness m 0.012
Shadiny Coefficient (8C) 0.90

Tvpe of shading device -

External Shading -
Multiplier (ESM)

Area of glazing mé | 265.20

Phvsical data on *window/rooflight

Facade Orientation facing Solar Factor is
Window/Rooflight Code No. *Fl/RLl *FZ/RLZ *F3/RL3 *F4/RL4
Location of *Window/
Rooflight
Glazing type
Thickness m

Shadiny Coefficient (3C)

Type of shading device

Exrernal Shading
Mqultiplier (E3M)

irea af glaziny m

* Delete as appropriate

First issus 1994
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Building (Enerqy Effiéiency} Regulation

Form OTTV 1

Calculation of OTTV of Individual Facade in Building Envelope

Sheet No. C 7

Building address

Typical Commercial Building

BD Ref 2/ /.t

Facade Orientation facing  North (Podium)

Cpaque *Walls/Roofs

(<)

Code Description *Aw/Ar u a TDEO Sum
No.
Wl Beams & Cols. G/F&L/F 81.30 1.51 0.58 1.70 121.04
Subtotals 81.30 {a) Heat Gain 121.04
Fenestration
Code Description *Afw/Afr 5C ESM SF Sum
No.
Fl G/F & 1/F 265,20 0.90 - 104 24,822.12
Subtotals 265.20 1(B) Heat Gain 24,822.72
Gross Heat Gain (C + D) 24,943.76
Gross Area (& + B) 346.50
C+ D
oTTV = = 71.99 W/mk

+ B

* Delete as appropriate

First issue

1994

(D)



At

West Elevation (Podium) Gross Wall Area

Wall Composite Areas

Beams and Column Areas

G/F 0.6 X 29 + 0.6 (5 x3.9+1x 3.9 x 0.5*%)

1/F 0.6 (29 +5) + 0.6 (6 x 3.9 + 2 x 3.9 x 0.5%)

Glazing Areas

G/F 10.53

1/F 26.52

Panel Areas

G/F 130.50 = (30.27 + 10.53)

1/F 153.00 ~ (36.78 + 26.52)

* Only half column considered to contribute

Beam and Column Areas

G/F Total Area

With mosaic tiles 0.6 x 3 + 0.6 (0.5 % 3.9)

Area without mgsaic tiles

1/F Total Area

With mosaic tiles 0.6 x 8 + 0.6 (2 x 3.9
Area without mosaic tiles

All Panel Areas are without mosaic tiles

30.

36,

27

78

ma

m2

283.50 m?

67.05 m?

10.

26

53

.52

m2

m3

37.05 m2

89.

89.

10

70

m2

mi

179.40 m?

30.

27.

36.

27.

27

.97

30

78

.48

30

m2

m2

ma

m2

m2

mi



Building address

t &7

Building (Enerqgy Efficiency) Regulation

Form

OTTV 1

Calculation of 'U' Value of Composite Wall/Roof
and Details of Other Values

Sheet No. A 8

Typical Commercial Building

BD Ref 2/___ /__/

Physical data of Opaque *Wall/Roof

From table 8

Facade Orientation facing _West {Podium) Solar Factor (SF) is ___175
*Wall/Roof Code No. *Wl/Rl *WZ/RZ *W3/R3 *W4/R4
Location of Wall/Reof _[Pegys [ OO [Beamy ¢ Cofs| FPamels -
External Finish HMaterial Whlgflggsalc Reinforced'Concrete
Conductivity W/m°C 1.50 2.16 2.16
Density kg/m> 2500 2400 2400
Thickness m 0.005 0.60 0.10
Absorptivity (a) 0.58 0.65 0.65
Intermediate component cement render
Conductivity W/m°C 0.72
Density kg/m3 1860
Thickness m 0.01
Intermediate component Reinforced Concrete
Conductivity W/m°C 2.16
Density kg/m> 2400
Thickness m 0.60
Intermediate component
Conductivity W/meC
Density kg/m3
Thickness m
Intermediate component
Conductivity W/m°C
Density kg/m3
Thickness m white semi gloss paint
Internal Finish Material On gypsum'plaster
Conductivity W/m°C 0.38 0.38 0.38
Density kg/m3 1120 1120 1120
Thickness m 0.01 0.01 0.01
Absorptivity a n.30 0.30 0.30
‘U' value of composite 1.51 1.54 2.41
*Wall/Roof
Area of *Wall/Roof m? 12,45 54.60 179.40
Density of composite 1482 1451 281
*wall/Koof kg/m2
Equivalent temperature 2.10 2.10 4.35
difference DEQ}

*Delete as appropriate

First issue

1994



‘Building address

Building (Enerqgy Efficiency) Requlation

By

Form QTTV 2

Sheet No. B B

Window/Rooflight Schedule

Typical Commercial Building

BD Ref 2/___/__/

Physical data on *window/rooflight

Facade Orientation facing West (Podium)

Solar Factor {SF) is 175

Window/Rooflight Code No. *El/RLl *FZ/RLZ *F3/RL3 *F4/RL4
Location of *Window/ G/F&l/F
Rooflight
Glazing type plain
Thickness m 0.012
Shading Coefficient (SC} 0.90
Type of shading device -
External Shading -
Multiplier {ESM)
Area of glazing m? 37.05
%hysicd; data on *window/rooflight
Facade Orientation facing Solar Factor is
Window/Rooflight Code No.| *F)/RL; *Fo/RLy | *F3/RLy | *F,/RLy

Location of *Window/
Rooflight

Glazing type

Thickness . m

Shading Coefficient (SC)

Type of shading device

External Shading

Multiplier {ESH)

Area of glazing m?

* Delete as appropriate

First issue 19944
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Sheet No.
Building address

Facade Orientation facing

f &7

Building (Energy Efficiency) Regulation
Form OTTV 3

Calculation of OTTV of Individual Facade in Building Envelope

C 8

Typical Commercial Building

BD Ref 2/ /f__/

West (Podium)

Opaque *Walls/Roofs

Code Description *Aw/Ar L] a TDEo Sum
No.
Wl Beams & Cols. G/F&1/F| 12.45 1.51 0.58 2.10 22.90
w2 Beams & Cols. G/F&l/F| 54.60 1.54 0.65 2.10 114.77
w3 Panel G/F&1l/F 179.40 2.41 .65 4.35 1,222.48
Subtotals 246.45 {4) Heat Gain | 1,360.15
Fenestration
Code Description *Afw/Afr sC ESH SF Sum
No. -1
Fl G/F & 1/F 37.05 0.90 - 175 5,835.38
Subtotals 37.05 (B) Heat Gaim | 5,835.38
Gross Heat Gain (C + D) 7,195.53
Gross Area (A + B) 283.50
) C+D : : .
OTTV = — . = 25.38 W/m?
: A+8B

* Delete as appropriate

Pirst issue

1994

(<)

(D)



1l

-= 1 1

South Blevation (Podium)

Gross Wall Area

Wall Composite Areas

Beams and Column Areas

G/F
1/F

0.6 x 17+ 0.6 (3 x 3.9+ 1x3.9x0.5%)

Glazing Areas

G/F
i/F

58.11

Panel Areas

G/F

1/F

76.50 - (18.39 + 58.11)

* Only half column considered to contribute

76.50 m?

18.39 m2 18.39 m?

58.11 m? 58.11 m?
0 0
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S/
Building (Enecay Efficiency) Requlation
Form QTTv 1

Calculaticon of 'U' value of Composite Wall/Roof
and Details of Other Values

’

Sheet No. A 9 : BD Ref 2/_ /7 v
Building address Typical Comm=trcial Building T
Phvsical déta of Opaque *Wall/Roof from table 8
Facade Orientation facing South (Podium) Solar Factor (8F) is 191

*Wall/Roof Code No. *Wl/Rl *W2/R2 *W3/R3 *W4/R4

Location of Wall/Roof ceams & Gols

External Finish Material white mosaic tiles

Conductivity W/meC 1.50

Density kg/m3 2500

Thickness m 0.005

Absorptivity (a) 0.58

Intermediate component cement render

Conductivity W/m°C 0.72

Density kg/m3 1860

Thickness m 0.01

Intermediate component Reinforced concrete

Conductivity W/meC 2.16

Density kg/m3 2400

Thickness m 0.60

Intermediate component

Conductivity W/meC

Density kg/m3

Thickness m

Intermediate compenent

Conductivity W/meC

Density kg/m3

Thickness m white semi gloss paint
Internal Finish Material on gypsum plaster
Conductivity W/m°C 0.28

Density kg/ms 1120

Thickness m 0.0l

Absorptivity a 0.30

' value of composite T 1.5

*Wall/Roof

Area of *Wall/Root m? 18.39

Density of composite L4872

*Wal l/Roof kg/m?

Euivalent temperature 1.0

difterence (TDEQ)

*Nelete as appropriate
First issue L9941



-

Building (Enerqy Efficiency) Requlation
* _Form QTTV 2.

~Window/Rooflight Schedule

Sheet No. B 9 BD Ref 2/ / _/

Building address Typical Commercial Building

Physical data on *window/rooflight

Facade Orientation facing South (Podium) Solar Factor (8F) is 191
Window/Rooflight Code No. *Fl/RLI *Fq/RLqg *F4/RD4 *F4/RL4
Location of *Window/ 1/F
Rooflight
Glazing type plain
Thickness m 0.012
S8hading Coefficient (s(C) 0.90

Type of shading device -

External Shading -
Multiplier (ESM)

Area of glazing ma 58.11

Physical data on *window/rooflight

Facade Orientation facing Solar Factor is
|Window/Rooflight Code No. *Fl/RLl *Fy/RLy *F1/RLg4 : -'fF4/RL4
location of *Window/
Rooflight
Glazing tvpe
Thickness m

i | Shading Coefficient {8C)

Type of shading device

— External Shading
Multiplier (ESM)
Area of glazing m?

i * Delete as appropriate

First issue 1994
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Building (Energy Efficiency) Regulation
Form OTTV 3

Calculation of OTTV of Individual Facade in Building Envelope

Sheet No. C 9 BD Ref 2/ /7
Building address _ Typical Commercial Building
Facade Orientation facing _ South (Podium)
Opadgue *Walls/Roofs
Code Description *A /AL U a TDEQ Sum
No.
Wl |Beams and Cols G/F&1/F| 18.39 1.51 0.58 1.40 22.55
Subtotals 18.39 {A) Heat Gain 22.55
Fenestration
4 Code Description *Afw/Afr 5C E3M SF Sum
No.
F1 1/F 58.11 0.90 - 191 9,989.11
Subtotals | .58.11 |(B) Heat Gain | 9,989.11
Gross Heat Gain (C + D) 10,011.66
Gross Area (A + B) 76.50
C+0D
oTTV = = 130.87 W/m?
A+ B

* Delete as appropriate

First issue 1994

(C)

(D)
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Building (Energy Efficiency) Requlation
I Fggm OTTV 4 Y J

Summary of OTTV of Building Envelope

2
Sheet No. D BD Ref. 2/ / /
Bullding address Typlcal CommeI’Cial Bu11dlng
Total Envelope Heat Gain (* Fowee/Podium)
Facade Gross Area Gross Heat
Orientation from Gain from
Form OTTV 3 Form OTTV3
a, East 200.25 20,952.56
b. North 346,50 24,943 .76
€. West 283.50 7,195.53
d. South 76.50 10,011.66
e.
f.
Subtotal 906.75 (E) 63,103.51 (G)
Roof Carpark under - non acceuntable
Subtotal (F) (H)

* Fower/Podium Walls OTTV

* Tower/Podium Roofs OTTV

"

"‘Jl:l: mlc:

* Delete as appropriate

First issue

1994






