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towards its members and the profession
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To stimulate the expression of
design and the application of
CNAAIC technology in architecture
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Energy Efficiency in buildings
Requirements

4 Requirements

4.1 site orientation

Site layouts should enable buildings to design in
the direction in figures B.1 to B.6 (See Annex B) or
approximately due north

4.2 building orientation

Buildings should be orientated in accordance
with figures B.1 to B.6 (see annex B), or
approximately true north. If buildings cannot be
thus orientated, they shall be orientated to
achieve the lowest net energy use. Orientation
sectors are shown in figure 1.

SANS 204 energy efficiency in buildings
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Living spaces shall be arranged so that the
ding Reg rooms where people spend most of their hours
o GO, Siletic are located on the northern side of the unit.

uilding Uninhabited rooms such as bathrooms and
storerooms can be used to screen unwanted
western sun or to prevent heat loss on the south
facing facades. Living rooms should ideally be
placed on the northern side.

; at The longer axis of the dwelling shall be
@ Ty orientated so that it runs as near east/west as
possible.

A 1CICA O
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Building Orientation

4.2 building orientation  figs B.1 to B.6
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Energy Efficiency in buildings
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4.3 BUILDING DESIGN

4.3.1 general

Energy efficiency performance requirements of
this standard will be satisfied by the

(a) applications of the provisions of 4.1 to 4.6 or

(b) by rational design that demonstrates
equivalent to or better than the performance of
a reference building using in 4.1 to 4.6 or

(c) compliance with tables 1 and 2.

SANS 204 energy efficiency in buildings
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Table 1T Maximum energy demand per building classification for each climatic zone

1 2 3 4 5 6 7 8
Classification Maximum energy demand
of occupancy Description of building IS
of building 1 > 3 4 5 6
Al Entertainment / Public Assembly 65 80 90 80 80 85
A2 Theatrical / Indoor sport 85 80 %0 80 80 85
A3 Places of instruction 80 75 85 75 75 80
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a The maximum demand shall be based on the
sum of 12 consecutive monthly maximum
demand values per area divided by 12/m?
which refers to the net floor areaq.

b The climatic zones are given in annex A.

SANS 204 energy efficiency in buildings
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Table 2 Maximum annual consumption per building classification for each climatic zone

1 2 3 4 5 6 7 8
Classification Maximum energy consumption
of occupancy Description of building KWh/m?.a
of building ] > 3 4 5 6
Al Entertainment / Public Assembly | 650 | 600 | 585 | 600 | 620 | 630
A2 Theatrical / Indoor sport 420 | 400 | 440 | 390 | 400 | 420
A3 Places of instruction 420 | 400 | 440 | 390 | 400 | 420




fw \ \k ] lL] ' The application of the
so' 1 National Building Regulations

? 2 Requirements
SO 'Q 1987 - 2012

Table 4 (SANS10400 XA) - Design occupancy times

1 3
Classification of occupancy of Design occupancy times
buildings hours per day/days per week
Al and A2 18/7
A3 and G1 12/5
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Energy Efficiency in buildings
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a The annual consumption per square metre
shall be based on the sum of the monthly
consumption of 12 consecutive months.

b Non-electrical consumption, such as fossil
fuels, shall be accounted for on a non-
renewable primary energy thermal equivalence
basis by converting mega joules to kilowatt
hours.

c The climatic zones are given in annex A.

SANS 204 energy efficiency in buildings
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o °“ 4.3.2 Floors
4.3.2.1 With the exception of zone 5 (see annex
T — A), buildings with a floor area of less than 500 m?2
o1 CO. emissio with a concrete slab-on-ground shall have
insulation installed around the vertical edge of its
perimeter which shall

d) have an R-value of not less than 1,0,

b) resist water absorption in order to retain its
thermal insulation properties, and

: c) be continuous from the adjacent finished
@ REPUBLIC OF SOUTH AFRICA ground level

. 1) to a depth of not less than 300 mm, or

2) for the full depth of the vertical edge of the

LA 1CCA] C concrete slab-on-ground
S.(D.UTQ A:fl’l(‘::CI SANS 204 energy efficiency in buildings
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: ' -f'* c) be continuous from the adjacent finished
f ground level
of CO. emissia 1) to a depth of not less than 300 mm, or

2) for the full depth of the vertical edge of the
concrete slab-on-ground

4.3.2.2 Where an Underfloor (in-screed, under
floor heating, underlaminate heating,
undercarpet heating, undertile heating, cut-in
@ : under floor heating, waterbased under floor

R | REPUBLICOT SOUTHATRICS heating) heating system is installed, the heater
shall be insulated underneath the slab with
insulation that has a minimum R-value of not less
andarc then 1,0.

S.(D. Uﬂ’?. A:fl’i(‘::O SANS 204 energy efficiency in buildings
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IO gl 2 4.3.2 Floors

° SPL and IRES 4.3.2.3 With the exception of climatic zone 5, a
suspended floor that is part of a building’s
envelope shall have insulation that shall retain its
thermal properties under moist conditions and be
installed

a) for climatic zones 1 and 2, with a partially or
completely unenclosed exterior perimeter,
and shall achieve a total R-value of 1,5,

: b) for climatic zones 3, 4 and 6, with a partially
0 ° or completely unenclosed exterior perimeter,
- and shall achieve a total R-value of 1,0, and

A 1CICA O
S.(D. Uﬂ’l A:fl’l(‘::O SANS 204 energy efficiency in buildings




D RCS
®
(]
] i
=
AT |GG O

South Afric_o

087 gt
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4.3.2 Floors

c) with an in-slab in floor heating system, and
shall be insulated around the vertical edge of
its perimeter and underneath the slab with
insulation having a minimum R-value of not
less than 1,0.

NOTE Care should be taken to ensure that any
required termite management system is not
compromised by slab edge insulation. In
particular the inspection distance should not be
reduced or conceadled behind the insulation.

SANS 204 energy efficiency in buildings
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4.3 BUILDING DESIGN

4.3.3 External Walls

4.3.3.1 Masonry walls such as, but not limited
to, cavity, grouted cavity, diaphragm, collar-
jointed and single leaf masonry, shall achieve
the minimum CR-value given in table 1 for the
different types of occupancies in the different
climatic zones (see climatic zones in annex A).

A TUIUTC
S.(D. Uﬂ’?. A:fl’l(‘::O SANS 204 energy efficiency in buildings




Walling and Energy Efficiency
Measuring the heat

K —value : Wim.K
( ability to conduct heat)
*a 'C=‘2?3K WATER 4186
CONCRETE 2060
SANDETONE 1600
R - value : mK/W COMPRESSZD 740
( how well it resists heat conduction) EARTH BLOTKS

RAMMED EARTH 1673

U - value : Wim2K ) i i
( how well it lucts heat) FC SHEET (COMPRESSED) 1620
ERICK 1360
EARTH WALL {AD0BZ) 1500
ANC EEQ

Thermal Mass : kJfm3.K
( Heat energy storage ability)

also known as “Volunetric Heat Capacty”
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Table 3 - Minimum CR-value, in hours, for external walling

1 2 3 4 S 6 7

Climatic zone

Occupancy Group 1 2 3 4 5 6

Number of hours
Residential: E1 to E4, H1 to H5 100 80 80 100 60 Q0

Office and institutional: Al to A4, C1 to
C2, Blto B3, G1

80 80 100 100 80 80
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Building Regulatic NOTE 1 Masonry walls refer to the external walls
o 61 G, erilsle of the habitable portions of the building fabric
- only, therefore, there are no requirements for
balustrade, foundation, free-standing, parapet

and retaining walls.

NOTE 2 For the CR-values of walls, contact the
relevant manufacturer/s. Refer to table 4 which

: dti provides typical values for double brick
§)) Tovean masonry walls, with or without additional
i insulation.

A 1CICA O

S.(D. U'l'h. A:fl’i(‘::CI SANS 204 energy efficiency in buildings
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Table 4 - Typical CR-values (hours)

Double Brick Wall Type CR-value h
No cavity 40
With 50 mm air cavity 60

With R = 0,5 cavity insulation 90
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4.3.3 External Walls

NOTE 1T R=0,5 and R=1,0 refers to the thermal
i resistance of the insulation only, in m2K/W.
PP OGBS Thermal resistance that is added to external

walling with high thermal capacity, should be
placed in between layers e.g. in the cavity of a
masonry wall. Thermal resistance should not be
added to the internal face of a wall with high
thermal capacity.

_ dti NOTE 2 Wall systems that have low thermal
@) iy capacity or resistance (or both) will not meet
" the requirements given in 4.4.3.1. See 4.3.3.8
= for alternative requirements.
A1 1CICHT O
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A el WP 4 3 3 External Walls

° SPL and IRES NOTE 3 Designers should consider that interstitial

pliance with the condensation occurs in walling systems which
are not able to prevent or accommodate
moisture migration. The selection of vapour
barriers and appropriate construction materials,
including insulation, is important for the thermal
efficiency of walling in climate zones where
damp and high relative humidity is
experienced.

- NOTE 4 Internal walls, in buildings with external
@ REPUBLIC OF SOUTH AFRICA walling as above, should ideally have CR-
values of at least 20 hours. However, this is not a
< requirement for compliance.

anadarc NOTE 5 Refer to climatic zones in Annex A.

S.(D. Uﬂ’l A:fl’i(‘::O SANS 204 energy efficiency in buildings
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4 ‘5 Requirements

: and NRCS 4.3.3 External Walls

4.3.3.2 External non-masonry walls shall

a) Achieve the CR-values in table 3 by the
addition of capacity or resistance (or both),

b) Have the following minimum R-values
(except A5, D1 to D4, J1 to J4 which have no
minimum R-value requirements):

: dti 1) for climatic zones 1 and 6, a total R-
) = 3 value of 2,2; and

2) for climatic zones 2, 3, 4 and 5, a total
= R-value of 1,9; or

A 1CICA O
S.(D. Uﬂ’l A:fl’l(‘::O SANS 204 energy efficiency in buildings
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4.3.3 External Walls

c) have R-values that comply with the
requirements of ASTM C 177, ASTM C 518 and
ASTM C 1363.

NOTE Internal walls in buildings with this type of
external walling may be masonry or non-
masonry.

SANS 204 energy efficiency in buildings
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4.3.3 External Walls

4.3.3.3 Attached buildings such as garages,
glasshouses, solariums or pool enclosures to the
main building shall

d) have an external fabric that achieves the
required level of thermal performance for that
building, or

b) be separated from the main building with
construction having the required level of
thermal, performance for the building (see
figure 2), or

c) not compromise the thermal performance of
the main building.

SANS 204 energy efficiency in buildings
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4.3.3.4 In addition, an attached building can
T only be exempted from the regulations if it does
O, ermicsi not contain habitable spaces and is not provided
with a heating/cooling installation, or if any
heating/cooling installation is entirely fed from
renewable energy sources.

NOTE 1 In Fig 2(q), the thermal performance
required for the main building may be achieved
by the outside walls and floor of the garage.

Q) ey NOTE 2 In Fig 2.(b), the thermal performance
required for the main building may be achieved
— by the walls and floor of the main building as if
the garage were an under-floor space with an
ONaqare enclosed perimeter.

S.(D. Uﬂ’l A:fl’i(‘::O SANS 204 energy efficiency in buildings
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.4.3 BUILDING DESIGN

4.3.4 Fenestration

4.3.4.1 Fenestration for buildings with natural
environmental control

4.3.4.1.1 The air leakage (AL) of external vertical
glazing in each storey of a sole-occupancy unit,
public space or other occupied space shall be
assessed separately in accordance with 4.4.3.1.2
and 4.4.3.1.3.

4.3.4.1.2 The aggregate conductance and solar
heat gain of the glazing in each storey shall not
exceed the values obtained by multiplying the
net floor area measured within the enclosing
walls with the constants C;, for conductance and
Cquec for solar heat gain given in table 5.

SANS 204 energy efficiency in buildings
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Table 5 — Constants for conductance and solar heat gain

1 2 3 4 3] 6 /
Climatic Zone
Constants
1 2 3 4 S 6
Conductance 1.2 1.4 1,4 1,4 1,4 1,2
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4.3.4.1.3 The aggregate conductance and solar
heat gain of the glazing in each storey shall be
g Regalklic calculated by adding the conductance and
of CO. emissia solar heat gain of each glazing element to the
following equations:

a) For conductance
A, x U;)) + (A, X U,) + (A; X Uj) + ...
where

. dti A, , 5 is the area of each glazing element (where
@) T 1, 2, 3, etc., refer to the specific glazing element);

U, » 3 is the U-value of each glazing element
= (where 1, 2, 3, etc., refer to the specific glazing

element) (see table 6).
andarc
S.(D.Uﬂ’l A:fl’l(‘::CI SANS 204 energy efficiency in buildings




Energy Efficiency in buildings
Requirements

) d “* b) For solar heat gain
° SPL and IRES A, X S X E;)+ (A, XS, XE,)) + (A; X S; X E,)
ol Bulding : where

A, , 5 is the area of each glazing element (where
1, 2, 3, etc., refer to the specific glazing element);

S; 5 3 is the SHGC of the transparent or
translucent element in each glazing element
(where 1, 2, 3, etc., refer to the specific glazing
areq) (see table 6);

E, , ;is the solar exposure factor for each glazing
element obtained from the tables in annex C
(where 1, 2, 3, etc., refer to the specific glazing
element).

A 1CICA O
S.(D. Uﬂ’l A:fl’l(‘::O SANS 204 energy efficiency in buildings
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4.3.4 Fenestration

4.3.4.1.4 The U-values and SHGC values in
accordance with table 6 (worst-case glazing
element performance), shall be used unless these
values are supplied by the glazing manufacturers
as verified according to the test method ASTM C
1199 and ISO 9050 for U-values, and given in
NFRC 100 for SHGC values.

4.3.4.1.5 A building wall, including the glazing it
- contains, shall be considered to face north if it
@ REPUBLIC OF SOUTH AFRICA faces any direction in the north orientation sector
of figure 1. The orientation of other walls,
< including the glazing they contain, shall be

determined in a similar way.
A1 1CICHT O
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TABLE 6 Wworst case whole glazing element performance values

1 2 3 4 5
Performance values
Glass description Aluminium/Steel framing TT"r?ebrﬁwré Pl\gcr::é '?‘(Il;rrg:::zg
Total U-value SHGC Total U-value SHGC
Single clear 7,90 0,81 5,60 0,77
Single tinted 7,90 0,69 5,60 0,65
Single Low E 5,73 0,66 4,06 0,63
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N "'NOTE 1 By referring to “glazing elements requires Total
™ 2012 U-values and SHGCs and is assessed for the combined

effect of glass and frames. The measurements of these
Total U-values and SHGCs are specified in the
guidelines of the National Fenestration Rating Council
(NFRC).

NOTE 2 U-value and SHGCs, based on the NFRC
assessment methods are shown for some simple types
of glazing elements in this table. (Smaller numbers
indicate better glazing element performance.) The
table gives worst case assessments, which can be
improved by obtaining generic or custom product
assessments from suppliers, manufacturers, industry
associations (including their online resources) and from
competent assessors.

NOTE 3 Low E assumes emissivity of 0,2, or better.
a Low E coating facing to the inside of the building

b Low E coating to surface 3 of the double glazed unit.
SANS 204 energy efficiency in buildings
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4.3.4 Fenestration

4.3.4.2 Fenestration for buildings with centrally
controlled artificial ventilation or air conditioning

4.3.4.2.1 The air leakage of external vertical
glazing in each storey of a sole-occupancy unit,
public space, or other occupied space, shall be
assessed separately in accordance with 4.4.3.2.2
and 4.4.3.2.3.

4.3.4.2.2 The aggregate air-conditioning energy
value attributable to the value must not exceed
the allowance obtained by multiplying the
facade area of the orientation by the energy
index given in table 7

SANS 204 energy efficiency in buildings
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TABLE 7  Energy index

1 2 3 4 5 6

Climatic Zone
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ding Regulatic 4.3.4.2 Fenestration for buildings with centrally
ehiaNg— controlled artificial ventilation or air conditioning

4.3.4.2.3 The aggregate air-conditioning energy
value shall be calculated by adding the air-
conditioning energy value through each value
element in accordance with the following
equation:

A, [S; (Cpo X Sy + Cg X Sep) + Ce X U] + ...

LA 1CCA] C
S.(D.Uﬂ’l A:f”(‘::o SANS 204 energy efficiency in buildings
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4.3.4 Fenestration

Where

A, , 5 is the area of each glazing element (where
1, 2, 3, etc., refer to the specific glazing
element);

S; » 3 is the SHGC of each glazing element given

in table 6 (where 1, 2, 3, etc., refer to
the specific glazing element);

(T a— C, 5 c are the energy constants given in
table D.1 (see annex D);

A 1CICA O
S.(D. Uﬂ’l A:fl’l(‘::O SANS 204 energy efficiency in buildings
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M. 3.4 Fenestration

Energy Efficiency in buildings
Requirements

St1 H2, n2 IS the heating shading multiplier
element for each value element given in
table D.2 (where H1, H2, H3, efc., indicate the
specific heating shading multiplier element);

Sc1, c2, c3 IS the cooling shading multiplier
element for each glazing element given in
table D.3 (where C1, C2, C3, etc., indicate the
specific cooling shading multiplier element);

U, , 3is the total U-value of each glazing
element given in table 6 (where 1, 2, 3 efc,,
indicate the specific glazing element).

4.3.4.2.4 For the purposes of 4.3.4.2.3, where the
air-conditioning energy value of a value element
is calculated to be negative, the energy value

shall be taken to be zero.
SANS 204 energy efficiency in buildings




D RCS
®
(]
] i
=
AT |GG O

South Afric_o

087 gt

Energy Efficiency in buildings
Requirements

4.3 BUILDING DESIGN

4.3.5 Shading
4.3.5.1 Where shading is used, the building shall

d) have a permanent feature such as a verandaq,
balcony, fixed canopy, eaves or shading hood,
which
1) extends horizontally on both sides of the
glazing for the same projection distance,
P In figure 3, or

2) provides the equivalent shading with a
reveal or other shading element (see
figure 4),

SANS 204 energy efficiency in buildings
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. . 087 BIP,
> SDCanc NRC: 4.3.5 Shading
B e b) have an external shading device, such as a

of €O, oo shutter, blind, vertical or horizontal building
screen with blades, battens or slats, which

1) is capable of restricting at least 80 % of
summer solar radiation, and

2) if adjustable, is readily operated either
manually, mechanically or electronically by

. dti the building occupants.
@ REPUBLIC OF SOUTH AFRICA 4.3.5.2 For glazing where G exceeds 0,5 m, the
value of P (see figure 3) shall be halved. (See
= annex E for an example of this calculation.)
A 1CACH O

S.(D. Uﬂ’l A:fl’i(‘::O SANS 204 energy efficiency in buildings
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Figure 3 — Method of measuring P and H
Key

P horizontal distance, expressed in
metres, from the glass face to the
shadow casting edge of any shading

projection Shading feature : —

H vertical distance from the base of the or device B
glazing element to the same shadow T
casting edge used to measure P

ShadIng feature
or device

Gmax.05m

o |

!

i

1
Gmax.05m

hY

||

G vertical distance from the head of the

J
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4.3.6 Roof assemblies
4.3.6.1 General

4.3.6.1.1 A roof assembly shall achieve the
minimum total R-value specified in table 8 for the
direction of heat flow.

SANS 204 energy efficiency in buildings
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Table 8 — Minimum total R-values of roof assemblies

1 2 3 4 S 6

Climatic zones

1 2 K) 4 S 6

Minimum required total R-value m?2. K/W
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Energy Efficiency in buildings
Requirements

4.3.6 Roof assemblies

4.3.6.1.2 A roof assembly that has metal sheet
roofing fixed to metal purlins, metal rafters or
metal battens shall have a thermal break
consisting of a material with an R-value of not less
than 0,2 installed between the metal sheet
roofing and its supporting member.

See annex F for typical roof assembly
construction and R-values of materials.

SANS 204 energy efficiency in buildings
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Energy Efficiency in buildings
Requirements

4.3.6 Roof assemblies

4.3.6.2 Thermal insulation

4.3.6.2.1 Insulation shall comply with minimum
required R-values and be installed so that it

d) abuts or overlaps adjoining insulation, or is
sedled,

b) forms a continuous barrier with ceilings, walls,
bulkheads or floors that contribute to the
thermal barrier, and

c) does not affect the safe or effective
operation of any services, installation,
equipment or fittings.

SANS 204 energy efficiency in buildings
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Energy Efficiency in buildings
Requirements

4.3.6 Roof assemblies

4.3.6.2.2 Thermal insulation material shall be
either

d) non-combustible when tested in accordance
with SANS 10177-5, and may be installed in all
occupancy classes; or

b) classified as combustible in accordance with
SANS 10177-5, and shall be tested and
classified in accordance with SANS 428 for its
use and application.

SANS 204 energy efficiency in buildings




Table B.1 — Symbolic classification of non-combustible materials

1 2 3 4
Surface fire properties
Small-scale Large-scale
application® :ap;:nli-.:atit::nb Classification

Flame spread from back wall or

Behaviour of material

downstand
mm

<2000 <4 000 No flame spread A
Low flame spread (no flaming droplets or AD

<3000 <6000 burning brand)
Low flame spread (with flaming droplets or A3
burning brand)
Average flame spread (no flaming droplets or
burning brand) i

<4000 <8000 9 _ ,
Average flame spread (with flaming droplets or A5
burning brand)

>4 000 > 8 000 Rapid fire spread AB

a

]

When determined in accordance with SANS 10177-10.
When determined in accordance with SANS 10177-11.




Table B.2 — Symbolic classification of combustible materials

2

3

Surface fire properties

Small-scale Large-scale
; : a : - b e h
application application . ; Classification
. : Behaviour of material
Flame height from fire source
mm
<2000 <4 000 No flame spread B1
Low flame spread (no flaming droplets or ==
<3000 <6000 burning brand) . .
Low flame spread (with flaming droplets or
. B3
burning brand)
Average flame spread (no flaming droplets or B4
burning brand)
<4000 <8000
Average flame spread (with flaming droplets or B5
burning brand)
>4 000 > 8 000 Rapid fire spread =13

a

]

When determined in accordance with SANS 10177-10.
When determined in accordance with SANS 10177-11.




Table B.3 — Limitations on the use of materials

1

2

Use identification

Occupancy description (use or limitation)

.1
2
3

No limitation
All occupancies, except for the proviso listed in SANS 10400-T

All single-storey and double-storey buildings, except A1, C1, C2, E1, E2, E3,
H1 and H2

All single-storey buildings, except A1, C1, C2, D1, E1, E2, E3, H1 and H2

All single-storey buildings, except A1, A2, A3, C1, C2, D1, E1, E2, E3, F1,
F3, G1, H1, H2, J1 and J4

Not acceptable for any application




Table B.4 — Symbolic application identification of materials

1 2
Application identification Description of permissible application
H Horizontal (under-roof) only
V Vertical (side cladding)
HY Horizontal and vertical
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TABLEJ

BULK INSULATION (RIGID FACED) REGISTER
INSTALLED AS NAIL UP OR SUSPENDED CEILING

Product Name

Type

llﬂmlmh:llnl Fire Report

| Sole Distributor

Report
Date

Fire Classification

“ThermocousTex MetroBoard Pﬂ-lEtElenr Frame Industriais FTCDS/040 | 04/07/2009 | B/B1/2H USP

TABLES4

BULK INSULATION (RIGID UNFACED) REGISTER

GENERALLY INSTALLED UNDER ROOF & OVER PURLINS ANDIOR SIDE CLADDING IN BUILDINGS
Nate: Bulk rigid Insuiafion Is qenerally unfaced UNLESS SPECIFIED which then changes the product dassiication

o || ] P 08 | o

*lsoboard XP3 isofoam SA (Pty) Lid FTCOS051 | 30V11/2007 | BB 1/2HV (SP & USP)

. *StyFRene . EPS . Automa Mull Styrene FTCOE07S | 14122006 | B/B1/2HV (SP & USP .
‘StyFRene EPS I0libe FTCOEO7S | 13122006 | B/B1/2HV (SP & USP
"StyFRene EPS Sagey FTCOB-075 | 131272006 | B/B172HV (SP & USP)
“SlyFRene EPS . Technopol FTCOE-075 | 131272006 | BB12ZHV [SP & USP)
“ThemmocousTex Plain Board 25mm [er Board | Frame Inausirais FTCOTN4S | OW1272007 | BIB1/2H (SP & USP

| “ThermocousTex Plain Board 30mm | Polyester Board | Frame Industrials FTCI0M007 | 12903/2010 | BE1/2V {USP)
“ThermocousTex PlainBoard 120mm| Polyester Board | Frame Industrias FTCOG/040 | 01/12/2008 | B/B1/2H (USP)
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Requirements

JIC oo 4.3.6 Roof assemblies
® SDCand NRCS c) with each adjoining sheet of roll membrane
being
o 1) overlapped by not less than 100 mm, or

2) taped together.

The R-value of reflective insulation is affected
by the airspace between a reflective side of
the reflective insulation and the building
lining or cladding. Dust build-up reduces R-

: atlt values. Table 9 gives typical R-values for
T — reflective insulation in specific circumstances.
NOTE See table 10 regarding typical R-values for
& roof/ceiling construction and the resulting typicall

infervention insulation thickn :
..... erventio Suiario CKNnesSsesS
S.(D.Uﬂ’l A:fl’l(‘::CI SANS 204 energy efficiency in buildings
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- ,-'.., 4.3.6 Roof assemblies

087 gt

o 4.3.6.2.3 Reflective insulation shall be installed
on of CO, emissio and supported:

a) with the necessary airspace in accordance
with table 9 in order to achieve the required
R-value between a reflective side of the
reflective insulation and a building lining or
cladding,

Ry === b) with the reflective insulation tightly fitted and
@ e o St A taped against any penetration, door or
window opening, and

A 1CICA O
S.(D. Uﬂ’l A:fl’l(‘::O SANS 204 energy efficiency in buildings
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Energy Efficiency in buildings
Requirements

Table 9 — R-values considered to be achieved
by reflective foil laminates

1 2 3 4 ) o) 7 8
R-value added by reflective foil insulation
Pitched roof (=10°) with . Pitched roof with cathedral ceilings
Emissivity horizontal ceiling Flat skilion °C
of added | Direction of or rfmcf;%d
i roof (=10°
reflective | heatflow |\ g (_Th )
insulation ventilated Non- YVI
ventilated | horizontal 22° 30° 45°
roof -
roof space | ceiling
space
0.2 outer | b nwards | 1,21 1,12 1,28 0,96 0,86 0,66
0,05 inner
0,2 outer
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Energy Efficiency in buildings
Requirements

4.3.6 Roof assemblies

NOTE 1 Reflective foil insulation values include a
15 mm air gap (see BCA 2007). Reflective
insulation should work in conjunction with an air
gap to be effective.

NOTE 2 The reflective surface with the lowest
emissivity should preferably be facing
downwards.

SANS 204 energy efficiency in buildings
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Energy Efficiency in buildings
Requirements

4.3.6 Roof assemblies

4.3.6.2.4 Bulk insulation shall be installed so that

d) it maintains its position and thickness, other
than where it crosses roof battens, water pipes or
electrical cabling, and

b) in ceilings, it overlaps the wall member by not
less than 50 mm, or is tightly fitted against a wall
where there is no insulation in the wall. Table 10
gives typical data and deemed-to-satisfy
thicknesses of generic insulation products.

SANS 204 energy efficiency in buildings
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Table 10 — Typical data and deemed-to-satisfy

thicknesses of generic insulation products

1 2 K 4 5 6 7
Climatic zones
Description

1 2 K} 4 5 6

Minimum required total R-value m2.K/W | 3,7 3,2 2,7 3,7 2,7 3,9
Down
Direction of heat flow Up Up and Up Down Up
Up
Estimated total R-value (m2.K/W) of roof
and ceiling materials (Roof covering 0,351t0 0,40 0,41 to 0,53 | 0,35 t0 0,40
and plasterboard only)




o M%’

'%_%’ Energy Efficiency in buildings

scu?f requl
quirements
lelle 2

Table 10 — Typical data and deemed-to-satisfy
thicknesses of generic insulation products

Generic Density Thermal Recommended deemed to satisfy minimum thickness
insulation ka/m3 Conductivity of insulation product
products g/m W/m.K mm
Cellulose
fibre loose 27,5 0,040 135 115 100 135 100 130
fill
Flexible
fibre glass 10to 18 0,040 135 115 100 135 100 130
blanket
Flexible
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Table 10 — Typical data and deemed-to-satisfy
thicknesses of generic insulation products

Generic Density Thermal Recommended deemed to satisfy minimum thickness
insulation ka/m3 Conductivity of insulation product
products g/m W/m.K mm
Flexible
mineral/ 60to 120 0,033 115 100 80 115 80 100
rockwool
Flexible
ceramic 84 0,033 115 100 80 115 80 100
fibre
Rigid
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Table 10 — Typical data and deemed-to-satisfy
thicknesses of generic insulation products

Generic Density Thermal Recommended deemed to satisfy minimum thickness
insulation " 3 Conductivity of insulation product
products g/m W/m.K mm
Rigid fibre
glass 47,5 0,033 115 100 80 115 80 100
board
Rigid BOQ
polyester 61 0,034 115 100 80 115 80 100
fibre board
Rigid
polystyrene 32 0,025a 85 70 60 85 60 80
board
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Est. 1987

125
Table F.2 — Typical R-values for air spaces and films
SCI IG?

1987 - 2012
2 3 4
Position of air space Direction of heat flow R-value
Pitched roof space Up 0,18
Pitched roof space Down 0,28
Horizontal Up 0,15
Air spaces non reflective unventilated
Horizontal Down 0,22
45° slope Up 0,15
45° slope Down 0,18
Vertical Horizontal 0,16
Pitched roof space Up Nil
Pitched roof space Down 0,46
Horizontal Up 0,11
Horizontal Down 0,16




SAIdT &%

A\ L T
oo so'? : Z Table E3 — Typical R-values for roof and ceiling construction

2 K} 4 o) 6
| . R-value R-value ventilated
Roof construction description Component unventilated
Up Down Up Down
Outdoor air film (7m/s) 0,03 0,03 0,03 0,03
Metal cladding 0 0 0 0
Roof 22° fo 45° pitch with Roof air space (non-reflective) 0,18 0,28 0 0,46
— horizontal ceiling, and Plasterboard, gypsum (10 mm,
— metal cladding 880 kg/m?3) 0,06 0,06 0,06 0,06
Indoor air film (still air) 0,11 0,16 0,11 0,16
Total R-value 0,38 0,53 0,20 0,71
Outdoor air film (7m/s) 0,03 0,03 0,03 0,03
Roof llle, clay or concrete (1922 0.02 0.02 0.02 0.02
kg/m?q)
Roof 22° to 45° pitch with ;




O

. . - 2012
o AR Thermal Conductivity = K-value = W/m.K
Thermal Conductivity _
o Thickness of material  ~ o value
1 1
- dti 0.040 W/m.K
O) e e m = 0,040 W/m2K
~ ]
0040 W/m2K = 25 m*K/W
QNAAIC

S.(D. U'l'h. A:fl’l(‘::CI SANS 204 energy efficiency in buildings




olle one 1 (UP)

 $oCand NRCs Required: 3.7 m2K/W
Typical roof = 0.38m2K/W
3.7 — 038 =332
332 _ _
o5 = 0.133m = 135mm
@ 0.38 - 0.06 = 0.32 (take out ceiling)
ot 3.7 - 0.32 - 1.00 = 2.38 (add better ceiling)
= 238 =0.10m = 100mm
AT TCICA O 25

S.(D. U'l'h. A:fl’i(‘::CI SANS 204 energy efficiency in buildings




olle Zone 2 (UP)

- SDCana NRCS Required: 3.2 m2K/W
Typical roof = 0.38m%K/W
3.2-038 =282
282 _ _
o5 = 0.113m = 115mm
@ 0.38 - 0.06 = 0.32 (take out ceiling)
3.2 - 0.32 - 1.00 = 1.88 (add better ceiling)
S 188 _ 508m ~ 80mm
elalefe](® 25

S.(D. U'l'h. A:fl’l(‘::CI SANS 204 energy efficiency in buildings




Zone 3 (UP AND DOWN)

087 gt

oI ) (Worst case = UP + Ventilated)
Required: 2.7 m*K/W
on of CO; emisi Typical roof = 0.20mzK/W

2.7 - 020 = 250

250 _ 9100m ~ 100mm

25

R Swms C 0.20 - 0.06 = 0.14 @ake out ceiling)
@ REPUBLIC OF SOUTH AFRICA 2.7 -0.14 - 100 = 1.56 (add better ceiling)

R 1.56
05 = 0.06m = 60mm
A1 1CICHT O
S.q U'l'h. A:fl’l(‘::CI SANS 204 energy efficiency in buildings




one 4 (UP)

7 )

OO “J Required: 3.7 m2K/W

87 gl

Typical roof = 0.38mK/W

3.7 — 038 = 3.32
332 _ _
o5 = 0.133m 135mm

0.38 - 0.06 = 0.32 (take out ceiling)
3.7-032 - 1.00 =238 (add better ceiling)

038 _
) o5 = 0.10m 100mm

A 1CICA O
S.(D. U'l'h. A:fl’l(‘::CI SANS 204 energy efficiency in buildings
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Zone 5 (DOWN)
Required: 2.7 m%K/W
Typical roof = 0.7 Tm2K/W (ventilated!)

27-071=199

199 _ 0.08m ~ 80mm

25

0.71 - 0.06 = 0.65 (take out ceiling)
2.7 - 0.65 - 1.00 = 1.05 (add better ceiling)

105 _ 0.04dm = 40mm

25

SANS 204 energy efficiency in buildings




A 45 Zone 5 (DOWN)

C SDC and NRCs Required: 2.7 m*K/W
| Typicol roof = 053m2K/W (unventilated)
2.7 -0583 =217
217 _ _
. o5 = 0.087/m = 20mm
; At 053 = 006 - 0.47 (take out ceiling)
@ TRl oG e 2.7 - 047 - 1.00 = 1.23 (add better ceiling)
, 123 _ _
o5 = 0.05m = 50mm
A 1CICA O

S.(D. U'l'h. A:fl’i(‘::CI SANS 204 energy efficiency in buildings




~ic 45 Zone 6 (UP)

onc NRCS Required: 3.5 m*K/W
Typical roof = 0.38m%K/W
3.5-038=3.12
312 _ _
o5 = 0.125m = 1256mm

: dti 0.38 - 0.06 = 0.32 (take out csiling)
@ TRl oG e 3.5 -0.32 - 1.00 = 2.18 (add better ceiling)

. 218 _ _

o5 = 0.087/m = 90mm
QNgAIC

S.(D. U'l'h. A:fl’l(‘::CI SANS 204 energy efficiency in buildings




AT 1CICATC
South Afric_o

087 gt

Energy Efficiency in buildings
Requirements

4.3.7 Roof lights

Roof lights serving a habitable room, public area
or an interconnecting space such as a corridor,
hallway or stairway shall

q) if the total area of roof lights is more than 1,5 %
but not more than 10 % of the floor area or
space they serve, comply with table 11; and

b) if the total area of roof lights is more than 10 %
of the floor area of the room or space they serve,
only be used where the fransparent and
translucent elements of the roof lights, including
any imperforate ceiling diffuser, achieves an
SHGC of not more than 0,25 and a total U-value
of not more than 2,0.

SANS 204 energy efficiency in buildings
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Energy Efficiency in buildings
Requirements

4.3.7 Roof lights

NOTE The thermal performance of an imperforate
ceiling diffuser may be included in the total U-
value of a roof light.

a The roof light shaft index is determined by
measuring the distance from the centre of the
shaft at the roof to the centre of the shaft at the
ceiling level and dividing it by the average
internal dimension of the shaft opening at the
ceiling level (or the diameter for a circular shaft)
in the same unit of measurement.

SANS 204 energy efficiency in buildings
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Table 11 — Roof lights — Thermal performance of
transparent and translucent elements

1 2 K 4 5 6 7
total area of roof lights serving the room or space as a percentage of the floor
roof light area of the room or space
shaft 1,5% to 3% 3% t0 5% 5% to 10%
index®

SHGC Total U-value SHGC | Total U-value | SHGC | Total U-value

<05 < 0,75 < 0,50 < 0,25
0,5<1,0 = < 0,70 < 0,35

<50 <50 <25
1,0<25 = = < 0,45

> 2,5 = = =
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EXAMPLE 1

()
III|
.!II'I'.
I|III
!
'|'|
i\
Hl
\
DR,
L 'l,.

SHAFT INDEX

1310
(1000 + 1200)/2

= 1310/1100 =
=1.19
% OF FLOOR AREA
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|
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EXAMPLE 2

SHAFT INDEX

400
(1000 + 1200)/2

= 400/1100
= 0.36

% OF FLOOR AREA

Energy Efficiency in buildings
Requirements
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| Regulation
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- SDC and NRCS 5 Add the following new regulation Part X:

087 gt

Part X: Environmental sustainability
on of CO, emissic Part XA: Energy usage in buildings
REGULATION

(a) are capable of using energy efficiently while
fulfilling user needs in relation to vertical
transport, if any, thermal comfort, lighting

dti and hot water; or

(T a— (b) have a building envelope and services
which facilitate the efficient use of energy
= appropriate to its function and use, internal

environment and geographical location.
A 1CACH O
S.(D.Uﬂ’l A:fl’l(‘::CI SANS 204 energy efficiency in buildings
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Energy Efficiency in buildings
Requirements

4.5 Services

4.5.1 Lighting and power

4.5.1.1 Depending upon occupancy and activity,
the minimum lighting levels shall be determined
in accordance with the requirements of SANS
10114-1 and SANS 10400-0O.

Compliance with the relevant national legislation
(see foreword) is necessary for safety.

SANS 204 energy efficiency in buildings
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w’/.5 Services
- 2012

4.5.1 Lighting and power

4.5.1.1 Depending upon occupancy and activity,
the minimum lighting levels shall be determined
in accordance with the requirements of SANS
10114-1 and SANS 10400-0O.

Compliance with the relevant national legislation
(see foreword) is necessary for safety.

4.5.1.2 Designers are encouraged fo use
daylighting in their designs to reduce the energy
used.

4.5.1.3 The energy demand (power) and energy
consumption for the building shall be determined
in accordance with the requirements given in
table 12.

SANS 204 energy efficiency in buildings
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Energy Efficiency in buildings

Requirements

Table 12 - Maximum energy demand and energy consumption

for lighting for the class of occupancy or buildings

Class of Energy Energy
occupancy Occupancy Population Demand |consumption
or building W/m?2 kWh/(mz2-a)

Al Entertainment and public assembly Number of seats or 1 person/m?2 10 25
A2 Theatrical and indoor sport Number of seats or 1 person/m?2 10 25
A3 Places of instruction 1 person/5 m2 10 25
A4 Worship Number of seats or 1 person/m?2 10 10
A5 Outdoor sport is viewed Number of seats or 1 person/m?2 10 15
B1 High-risk commercial 1 person/15 m?2 24 60
B2 Moderate-risk commercial 1 person/15 m?2 20 50
B3 Low-risk commercial 1 person/15 m?2 15 37,5
Ci Exhibition Halls 1 person/10 m? 15 22,5
C2 Museums 1 person/20 m? 5 12,5
D1 High-risk industrial 1 person/15 m?2 20 50
— >
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SQSI%? 25 Requirements

1987 - 2012
Table 12 - Maximum energy demand and energy consumption
for lighting for the class of occupancy or buildings
Class of Energy Energy
occupancy Occupancy Population Demand |consumption
or building W/m? kKWh/(m?2-a)
E3 Other institutional residences 1 person/10 m? 10 25
E4 Health care 1 person/10 m? 10 87,6
F1 Large shops 1 person/10 m?2 24 105,12
F2 Small shops 1 person/10 m? 20 87,6
F3 Wholesaler’s store 1 person/20 m?2 15 65,7
Gl Offices 1 person/15 m?2 17 42,5
H1 Hotels 2 people/bedroom 10 43,8
H2 Dormitories 1 person/5 m? 5 12,5
H3 Domestic residences 2 people/bedroom ) )
H4 Dwelling houses 4 people/house 5 5
H5 Hospitality 2 people/bedroom 10 43,8
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ENERGY DEMAND:

087 gt

ALLOWED:

5W/m?

5W/m? x 157.23m? = 786.15W

13 x 11W lamps = 143
3 x 6W lamps = 18
4 x 32W lamps = 128

289W
or

289W / 157.23m? = 1.84W/m?
(<5W/m?)

SANS 204 energy efficiency in buildings




ENERGY CONSUMPTION:

"5 ALLOWED: 5kWh/m?2.a or 5kWh/m?

. . 08 Aéb12 [a =1 (year)]
5kWh/m?.a x 157.23m? = 786.15kWh.a
o Assume lights are on from 17:00 — 22:00 each
day/year , that is 5h/day
52 (weeks) x 7 (days) x 5 (h) = 1 820h.a
. dti Lamps = 289W or 0.289kW
Y '
0.289kW x 1 820h.a = 525.98kWh.a
& (< 786.15kWh.a V)
A1 1CICHT O

S.(D. U'l'h. A:fl’i(‘::CI SANS 204 energy efficiency in buildings
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Est. 1987

saiaf 29

g Regulatio The South African Institute of Architectural Technologists

5 FEEUENG : B ST Die Suid-Afrikaanse Instituut van Argitekstegnoloé
U oo ST Building Professionals to Build the Future!
Oy : .
" Vision
= To stimulate the expression of design and

the application of fechnology in
ONAArc architecture

S.(D. Uﬂ’l A:fl’l(‘::O SANS 204 energy efficiency in buildings




	Slide Number 1
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 71
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 135
	Slide Number 136
	Slide Number 137
	Slide Number 138
	Slide Number 139
	Slide Number 140
	Slide Number 141
	Slide Number 143
	Slide Number 144
	Slide Number 145
	Slide Number 186

