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water affairs

. Department:
Water Affairs
REPUBLIC OF SOUTH AFRICA

Government Notice
R509 of 08 June 2001

Water Services Act
(Act 108 of 1998)




13(2) If constructed or installed after promulgation of
these Regulations, a suitable water volume
measuring device or volume controlling device
must be fitted to separately measure or control the
water supply to every —

(@) individual dwelling within a new sectional title
development, group housing development or
apartment building;

(b) individual building, having a maximum
designed flow rate exceeding 60 litres per
minute within any commercial or institutional
complex;



14. Every consumer installation must comply with
SANS 10252: Water Supply (Part 1) and Drainage
for Buildings (Part 2) and SANS 10254: The
Installation of Fixed Electric Storage Water Heating
Systems, or any similar substituting re-enactment or
amendment thereof if the consumer installation is of
a type requlated by either standard.




Department:
Trade and Industry
REPUBLIC OF SOUTH AFRICA

V¥ the dti

National Building Regulations

National Building Regulations
and Standards Act
(Act 103 of 1977)




A2 Plans and Particulars to be Furnished

(1) Any person intending to erect any building, shall
submit to the local authonty the following plans and
particulars, together with the application:

(v) particulars required in terms of any applicable
leqislation, by-laws, or part of SANS 10400;




AT LAYOUT DRAWING

Any layout drawing contemplated in regulation A2{1)(b)
shall indicate the occupancy classification, and shall
consist of as many plans, sections, elevations and
such other details as may be necessary to show.

(m) where provided, the location, type and capacity
of water heating installations;




A8 PLUMBING INSTALLATION DRAWINGS AND
PARTICULARS

(1)a) The provisions of regulation AZ2(1)(c) [a fire
installafion drawing] and AZ2(1)(d) [drainage
instalfation drawing] shall not be construed as
preventing the details contemplated in sub-
regulations (2), (3). (4) and (5) being clearly
indicated on any layout drawing required In
terms of regulation A2(1)(b).




(Z2) Any drawing of a fire installation as contemplated In
regulation A2(1)(c) shall contain as many plans,
sections and elevations as may be necessary to
show, where relevant, the following:

(a)

(b)

(c)
(d)
(&)
(f)

The locaton and size of any existing or
proposed communication pipe serving or
intended to serve any buillding or site;

the location of any pipe, the size of such pipe
and the matenal of which 1t iIs manufactured;
the location and capacity of any storage tank;
the location of any overflow;

the location of any pump; and

the pressure for which the installation has
been designed.



XA ENERGY USAGE IN BUILDINGS

XA2 At least 50% (volume fraction) of the annual
average hot water heating requirement shall be
provided by means other than electncal
resistance heating including but not limited to
solar heating, heat pumps, heat recovery from

other systems or processes and renewable
combustible fuel.




WATER RETICULATION
IN BUILDINGS

HOW TO COMPLY
(RESIDENTIAL UNITS)




WHAT IS IMPORTANT?

1. Water supply
2. Water pressure
3. Water quality

NOTE:

None of the above can be guaranteed by a water service

authonty due to several reasons, therefore we may
require

+ Emergency storage
» Boosting of pressure



WATER QUALITY
7.1.2 Water supply quality — Human consumption

Conditions unfavourable for the development of the
bactenum Legionaella pneumophia shall be maintained
as far as possible in installations where cold water Is
stored for dnnking purposes, or where hot water could be
used for drinking purposes. For this reason,

a) the presence of organic matter in the water as well
as the final products of metal corrosion, mainly iron,
shall be kept to a minimum,

b} compositions of rubber used shall not form a source
of nutnent for the bactenum,



c) storage tanks shall be regularly cleaned and kept
free of contamination,

d) stored cold water shall be maintained at a
temperature not exceeding 20 °C,

e) in a hot water installation, there shall be no zones
where water Is stored at temperatures of between
25 *C and 45 °C,

f) the stored hot water shall be maintamned at a
temperature of at least 55 °C, and

g) the quality of the water shall be such as to comply
with SANS 241-1 and SANS 241-2.




WATER DEMAND

Demand, or volume of water needed per penod, is related
to the number of people in the building who will be using
the water.

« NBR AZ21: Design population

« SANS510252-1. Table 1
Table 2
Table 3



NBR A21

(1)} The population of any room or storey or portion thereof
shall be taken as the actual population of such room,
storey or portion thereof where such population 1s
known or, where such population 1s not known, the

population shall be calculated from the critena given in
table 2.



1 ]
Class of sccupancy of '
room or storey ar Popuiation
portien thereol _
Al A2 A4 A% Mumber of fced seats or 1 person per m* & there are no ficed saats |
E1 E3 H1, H3, H4 4 peErsons per bedroom |
E4 18 persons provided that the total number of persons per room s |
not mora than 4
H5 1§ parsons per dwelling untt provsded that the total number of |
DETSDNS par ream is nof mene than 4
(=1 1 person per 15 m" |
,42.43 44 1 persan per SO m”_ |
01, B2, F1, F2 ‘l|'.|l=_-r5un|:|-ur1|:||n i
B1, B2 B3, D1, OZ, L'I:1 1pera-:|n|:-.er15rr1
I:E. F3 1 person par20 m-

Im. H2 |1 persan per 5 m° i




SANS10252-1

4.2.1.2 An estimate shall be made

a) of the total daily water demand, using table 1 and
table 2. or using any other approved data,

b) of the probable (or design) flow demand, In
accordance with 4 2 2 and

c) of the total hot water demand, in accordance with
4 2.3, and of the time of peak hot water demand In

terms of 4.2 3.2,




Tabla 1 — Dally water damand for different pramisas (excluding garden usa)

Fremises

Water demand [including hol waler)

Ecarding schocls”, children's homes and residential
Mursanes

135 L ta 200 L per caplla

Educatonal nsttumons

40 L ta 50 L per capia

[Riehers (Rl me preparasion)

BLE12 L per meal prepared

300 L ta 4D L per Sweling

Holeds, boarding houses. madels and nurses’ homes:
with ressdent atalf
withisul resicenl siall

200 L to- 300 L per bed
200 L ta 250 L per bed

CorrEnarcial premises;
shops {skaf only'}

supersiores. such s hypemarkets and
A elses

offices with caresns
offices aithout canbasns

14 Lt 18 L per 10 m° grass Noar ares

125 L per W pan, of par 800 mm widih
af siab unnal

10L ta 15 L per 10 m® graes Noar area
7 Lto 10 L per 10 m” gross Boor arsa

Clincs. haspiials, masing homes and odd-age hames |

420 L to 550 L per bed

Factory abluhons

1'!.‘-IIILII:IE"E':I|.|:rlr-:a|:Irh|_

" Eweluging kiehen but incluging Eundry,




Table 2 — Average water consumption {hot and cold) of appllances

1 2
Pomestc and commercial appliances Lioperaiion
Bath &l — 20
Eiclet £-8
lotnes vashing machine B0 — 140
Dishavashing madhins 3=T0
Dormastic waste dispasa uni 10 - 15"
Shorser 3-8"
Wash-hand basin -8
WC fiishing vatva (panmal lush) g _ 10
Domestic appliances _|  L'dayperson serded
Lar washing and garcen u=e 3-8
Dirnking, feod preparatian and cocking 18 = 22
1h-1%
Parssnal washing and bathing 20 =30
Washing dishes g=12
WC flughing 2 -40
Office installdion appliances Liday/parson serded
Hand washing: farmal taps =13
Hand washing: spray [aps 3= T
Wrinal flushing: 24 b day 10—18
Unnal flushing: & h day 4-86
WC flushing: ne urina prosided 12-1E
WC flushing: unnals provided 46
© Per minule,




4.2.3 Hot water demand

4.2.3.1 For the assessment of the hot water demand, the
following factors shall be considered:

a) the influence that the type of activity performed in the
bullding might have on the demand pattern;

And

b) the influence that external environmental factors (for
example, cimate) might have on the demand pattern.

Differentiation between the peak and the design hot water
demand is advised so that the implications of an
installation not meeting the peak demand can be
recognized.




Tabile 2 — o waser demand. secrage and Regisr passr récpeires ey

i 2 3
Arerritet Total b warst deavons iy
(0 | 170 B0 2T LAl (340 50 35 LSl
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EXAMPLE
Domestic residence (H4), 3 bedrooms
Hot water demand:
NBR A21: 2 persons per bedroom
3 x 2 = 6 persons
SANS10252-1 Table 5:
6 x 140Uperson = 840{
This will be the demand over a 24h penod.

Storage required depends on heating cycle of the heater.

3




DIFFERENT TYPE OF WATER HEATERS &
ASSOCIATED STORAGE

1. Conventional electnical element
- Approx. 508 capita (4h/140¢)

2. Solar without backup electncal element
- 120% of daily demand under winter conditions

3. Solar with backup electncal element
- 100% of daily demand under summer conditions

4 Solar with backup electncal element
- total hot water demand

5. Instantaneous
- No storage



EXERCISE

Calculate the storage capacity required to
maximum efficiency for a 2 bedroom dwelling for

1. Conventional electnc element geyser
2. Solar geyser without backup element
3. Solar geyser with backup element

achieve



EXERCISE

Calculate the storage capacty required to achieve
maximum efficiency for a 2 bedroom dwelling for

1. Conventional electric element geyser

2 x 2 =4 persons

4 x 50 = 2001



EXERCISE

Calculate the storage capacity required to achieve
maximum effiiciency for a 2 bedroom dwelling for

2. Solar geyser without backup element
2 x 2 =4 people
4 = 140f = 5601

oB0E x 120% = 6728




EXERCISE

Calculate the storage capacity required to achieve
maximum efficiency for a 2 bedroom dwelling for

3. Solar geyser with backup element
2 x 2 =4 people

4 » 1401 = 560



NATIONAL BUILDING REGULATIONS

XA2 At least 50% (volume fraction) of the annual average
hot water heating requirement shall be provided by means
other than electncal resistance heating including but not
limited to solar heating, heat pumps, heat recovery from
other systems or processes and renewable combustible
fuel.

« Conventional electrical geyser not compliant
+ Solar geysers and heat pumps with backup elements
will only be compliant if correctly installed with correct

minimum storage capacity

__ hot water per person ® 365 days

3= 5 0%




A20 Classification:

AZ21 Ocoupancy:
Type of hot water generation:

Hot water demand (SANS10252-1):

Mumber of Bedrooms:
Total demand:

Hot water storage capacity required:

H4

2 persons/bedroom

Saolar with back-up element
140€ per day per person

3

3= 2 x 140 = 8408

840 = 50% = 4208 (S0% XAZ)

Capacity provided: I00L + 1508

A20 Classification: H1

AZ21 Occupancy: 2 persons/bedroom

Type of hot water generation: Solar with back-up element
Hot water demand (5ANS510252-1); 14048 per day per bed
Mumber of Bedrooms: 10

Total demand: 10 = 2 x 140 = 28008

Hot water storage capacity required: 2800 = 50% = 1400£ (50% XAZ)

Capacity provided:

5 = 3008




GUIDELINE: STORAGE CAPACITY OF DOMESTIC
SOLAR GEYSERS WITH BACKUP ELEMENT

EFFICIENT AA2
1 Bedroom 230t - 2801 1158 - 140
2 Bedroom 4601 - 5601 2308 - 2801
3 Bedroom 6901 - 8401 3451 - 4208

4 Bedroom 9201 - 1 0408 4608 - 5601






SANS1307 - Domestic storage solar water heating
systems

4.5.5 Frame and stand

4.5.5.1 Any stand or frame that cames a storage tank on
top of a roof shall comply with the following:

a) The stand shall include a structurally sound load
spreading support that evenly distributes the loads, on the
rear legs and that protrudes at least 300 mm past each

leg.

b) The stand shall include cross braces that stabilize the
frame.




4.5.5.2 Any stand or frame that will determine the angle of
the collectors or the storage tank (or both) shall comply
with the following:

a) The stand or frame shall allow for the system to be
installed at the inclination specified by the
manufacturer, on any roof pitch as nominated by the
manufacturer.

b) The manufacturer shall provide clear instructions on
how to adjust the inclination of the frame.

c) After adjustment the frame shall still comply with all
matenal, cormosion and structural requirements stated
in this standard.




SANS10160 - The installation, maintenance, repair
and replacement of domestic solar water heating

systems
Tf Hot water feed

Hot wataer
ata rage tank

- —

! ' i Service pipe
300 mm ‘i Y from maing
LN LR R

|

Solar ponets
finclimed)

—

Cryg. fl3ss

NOTE H is the hot water pipe and HR is the hot water reverse pipe,

Figure 2 — Thermosiphonic hot water system )




Design considerations and positioning of solar
collectors

Solar heaters effectively absorb heat from the sun from
about 10:00 until about 16:00.

Solar rradiance is at its peak between about 12:00 and
14:00.

However, sufficient gquanties of hot water have to be
stored for use after 16:00.

A cnitical factor in the installation of solar heating systems is
the position of the collector relative to the movement of the
sun.



In the southern hemisphere, collectors should be pointed
true north and tilted at an angle above the honzontal equal
to the latitude of the site plus 10°.

This angle 1s chosen mainly to favour the collection of solar
heat during winter when the sun is fairly low in the sky, to
obtain year round efficiency.

A deviation of up to 45° east or west of north may, however,
be acceptable in many cases.

The design of the absorber unit can vary from a simple flat
plate to an evacuated tube reflector type absorber.

Ideally, the exposed surface of the collector should absorb
the maximum amount of incident solar radiation with a
minimum of heat loss.

35



The transparent cover over the collector prevents ingress
of rain, reduces the cooling effect of outside air movement
over the collector and restricts re-radiation losses. the latter
probably being the most important.

This means that the incident solar radiation has to be
transmitted through the transparent cover with a minimum
loss of heat energy due to absorption.

Thermosiphonic circulation can be created by placing the
absorber at the lowest point of the system.

The resulting circulation pressure 1s fairly small and any
obstruction or an accumulation of air bubbles in the system
can impede the natural flow of the water.




The absorber and all pipes are therefore sloped in such a
way that air can escape to the tank to be vented off.

While the thermosiphonic system i1s the most popular one
for domestic applications, pumped systems permit greater
freedom In the placement of the absorber(s), which can
then be situated either above or below the storage tank.

A typical pumped system i1s shown in figure 3. Pumped
systems can be direct (where the potable water itself
circulates through the solar collector) or indirect as shown
in figure 4, where the potable water 1s heated via a heat
exchanger.

In an indirect system, additives can be added to the solar

panel water (or pnmary circulating water) to control
COrrosion.

41



Solar panels
(inclined)

Hot waoter feed

Primary cirouit

Hat water
staroge fank

Service ppe
from mains

c—

Org.E39

Figure 3 — Pumped direct solar hot water system




Figure 5 shows a more complex arrangement in which a
solar installation 1s used to preheat the feed tester for the
main hot water storage tank.

Indirect systems are less efficient than direct systems,
owing to losses from the heat exchanger.

Indirect systems do, however, have the following
advantages over both thermosiphonic and pumped direct
systems:

a) frost damage can be prevented by the use of a
suitable heat transfer fluid, usually water with an
antifreeze additive;

b) damage due to boiling can be prevented Iif a suitable
heat transfer fluild with a high boiling temperature is
selected;



ek Wanl

Service pipe fram mains | ! n
= == - Sforage
Fans
L
H i
1 Hot waler feed
IH
Hot
Solar o
solae heot preheated I at
slarcge
kit hal waler ko Tl v -+ Thermostaticoliy
storoge lbonk il | controlied henter

g, 1335
Flgure 5 — Solar waler heater used for preheating In a hot water system




c) corosion within the pnmary system can be
minimized by the use of a corrosion-inhibited heat
transfer fluid; and

d) scale formation within the pnmary system can be
more effectively controlled.




Salor pamnels
tinclinad)

rF"."|m|;||':.I cirowik
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Prehieating
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Hal waler [eed
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Service pipe
from maine

[y g 73150

Figure 4 — Pumped indirect solar water system
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Figure 6 — Solar water heater used as preheater in a hot water system
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SANS1352 -  The installation, maintenance,
replacement and repair of domestic air source water
heating heat pump systems

4.3.5 Locating and positioning of the heat pump unit
and components

MNotwithstanding any National standard the heat pump unit
and components shall be located and installed n
accordance with the manufacturers instructions and in
such a manner and position 1o ensure:

a) the safe and effective operation (both mechanical and
electncal) of the system and of each indvidual
component part,

b) the safe easy effective and comect removal and
replacement of component parts or spare parts dunng
maintenance, replacement or repair, =




c)

d)

a)

the effective discharge and drainage of condensation
water from the heat pump umit;

the provision of adeguate and sufficient ventilation and
airflow stream around the heat pump unit, so as not to
impede energy efficiencies or the performance of the
heat pump unit (or both);

the prevention of the build up of water, snow, ice, dirt
and debns;

the mimimisation of noise transmission of the heat pump
unit into the environment especially dunng the might.
The noise transmission of the heat pump unit shall not
be greater than 45 decibels between 11:00pm and
7-00am and 55 decibels at other times;

that, and not withstanding 5.5.1(a) and 5.5.1(b), the
pipe network layout for the heat pump units primary
circulation loop shall be such that length and directional
changes are minimized;



h) that the heat pump unit can be supplied with electncal
power In an effective and safe manner;

1) that the onentation of the heat pump unit should be
such that the heat pump unit iIs exposed fo the
maximum incident solar radiation:

In the southemn hemisphere, to ensure maximum operating
efficiency, the heai pump unit should preferably be
positioned on the northern side of the dwelling. If this is not
possible the heat pump unit should be mounted in order of
preference | to (1) ether north east or north west side, (2)
then on east or west side of the dwelling and then only
south east or south west and finally on the (3) South face
side of the dwelling.




1) that adverse weather conditions such as high winds and
heavy rains or excessive water discharges onto the heat
pump unit do not affect the efficient and effective
operations of the heat pump unit;

k) when the heat pump unit is posiioned above the storage
water heater, provision shall be made to prevent the heat
pump umit from draining of water.
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CAUTION:

Maost hiterature provided with domestic heat pumps state
that a COF of 4 will be achieved if correctly installed.

Chmatic conditions should be checked before a decision 1s
made to install a heat pump.

The average ambient temperature to achieve the COP of
4 I1s stated as 20°C which 1s much higher than the average
ambient temperature of most towns in SA.

For example, the average annual temperature in Cape
Town s 17/°C, and in Pretona, 17.5%C
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2 Materials, pipes, fittings, components and fixtures

5.1 General

2.1.1 Matenals, components, fittings and fixtures shall be
so selected that they are suitable for the expected
conditions of use.

2.1.2 It required, approval shall be obtained from the local
authority regarding the use of specific matenals or
workmanship in the area concermned.

NOTE The schedule of approved producis 1s normally the
Joint  Acceptance Scheme for Water Instaflation
Components (JASWIC) acceptance list.




JASWIC ACCEFTANCE COMMITTEE WORKING LIST: ACCEPTED WATER COMPONENTS

Line Procuct descnptaon Manufadiurer Cataiog refeseno= Sperdicaton ::'E_r:;___r Serml
1 R Dbk CEpied) Wad Santapaate Limigs F1031 3 Sapes B0 W L
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JASWIC ACCEFTANCE COMMITTEE WORKING LIST: ACCEFTED WATER COMFOMENTS

Atarks

Line Product descnphon Manufacheer Calaiog elersnce Spachicaton Sy Eanal
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5.1.3 If it 1s desired or deemed necessary to use matenals,
components, fittings or fixtures not covered by this part of
SANS 10252 or by an appropnate standard, proof of
quality and performance of the matenal or workmanship
shall be established by tests or by reference to other
appropnate standards.

PRESENTER'NOTE:

The designer needs lo prove that the product complies
with the minimum testing standards as per the applicable
SANS sfandard.




5.1.4 The following factors shall be considered when
matenals, components, fitings and fixtures are being
selected:

a) life cycle costs;

b) effect on water quality;

c) internal and external comrosion;

d) compatibility of different matenals;

e) aging, fatigue and temperature effects;
f) mechanical properties;

g) durability;

h) availability:

1) water quality; and

1) dezincification resistance.




2.1.5 All matenals, components, fithngs and fixtures In
every part of a water installation shall

a) operate effectively under all normal conditions likely to

be expenenced when the water installation 1s Iin service,
and

b) withstand, without damage or detenoration, sustained
temperatures of

1) up to 40 "C in the case of cold water installations,
and

2) up to 60 *C and occasionally up to 100 °C in the
case of hot water installations (in order to allow for
malfunctions of heated water fitings or
components) or to allow for penodic high
temperature flushing as part of Legionella control
regimes.



H16 3Selected fittings or components or any other
apparatus shall not induce pressure surges that can cause
damage to any part of the water installation.

NOTE Quick-closing valves and pressure booster pumps
can (for example) induce undesirable pressure surges in a
water mnstallation unless special measures are taken fo
absorb such surges

2.1.7 Matenals selected for the manufacture of purpose-
made water heaters and storage containers shall be
compatible with the qualty of the water to be heated or to
be stored, and shall comply with the relevant details given
in the appropnate of 5.2.

Kl



5.1.8 All rubber components that are in contact with potable
water, such as joint nngs, tap washers and flange packings,
shall, in order to control the multiplication of Legionaefla
pneumophila bactena n water installations, be of a
composition that will not promote microbiological growth.

Rubber joint nngs that comply with the relevant
requirements of SANS 4633 and that have the dimensions,
composition and hardness that are suitable for the
particular application, shall be deemed to be acceptable.

11]



5.2 Pipes and pipe fittings

NOTE 1 Piping matenals used for water instaflafions in
buwildings include, but not imited fo galvanized mild sfeel
copper, stainless sfeel polypropylene, polyethylene,
cross-linked polyethylene, PVC-u, chionnated PVC).

NOTE 2 Metals and metal alloys (such as copper and
stainless steel) that rely on the presence of protechive
surface films for their corrosion resistance are particulanly
at nsk to pitting corrosion under unfavourable conditions.




NOTE 3 Where galvanized mild steel pipes and copper
pipes are used in the same sysfem the corrosion rafte of
gafvanized steel 1s usually substantially increased by the
traces of copper present in the water. Dissolved copper
lons can stimulate the corrosion of zinc coafings and bare
steel surfaces, either by direct electrochemical exchange
reacfions or by galvanic aftack. Dissolved copper 1is,
however, usuaily only found in cases where galvanized mild
steel hot water outlet pipes are used together with copper
domestic wafer heaters thalt operate at excessively high
temperaltures.

NOTE 4 Where galvanized muld steel pipes and copper
pipes are fo be used in the same system especially at
temperatures in excess of 60 °C, if 1s recommended that
the copper pipe is downstream to the galvanized steel pipe.

E3




5.2.1 Copper and copper alloy

0.2.1.1 All copper alloy components in contact with potable
water shall comply with the minimum standard when tested
in accordance with SANS 6509. The maximum penetration
shall not exceed 250um.

5.2.1.2 Notwithstanding the reguirements in 5.2.1.3, the
following shall be deemed to be acceptable:

a) copper tubes recommended in SANS 460 for the
design conditions;

b) solders, fluxes and the method of soldenng
described in SANS 460; and

c) copper-based fittings for copper tubes that comply
with the reguirements of SANS 1067-1or SANS
1067-2, as relevant.

=]



SANS 460 Class 0:

A hard drawn thin-walled tube for use without bending, and
recommended for above ground use only. Hard drawn
tubing 1s not recommended for underground use due 1o Iits
thin wall and lack of flexibility. Any change of direction
using SANS 460 Class 0 should be made using capillary
fittings and not compressive fittings.

Local annealing in order to produce a bend, offsef or
crassover Is not recommended. Oxyacetylene brazing of
SANS 460 Class 0 using capillary fttings Is not
recommended.

li.j“-'i




SANS 460 Class 1:

A half hard thin-walled tube for above ground use only.
This tube can be bent using a bending tool with inner and
outer formers. Spnng bending 1s not advised due to the
spring being too loose in the tube and the walls of the tube
collapsing. SABS 460 Class 1 - 28mm to 108mm 1s ideally
suited for the drawing of “T" joints.

ki



SANS 460 Class 2:

A half hard, heavy gauge tube with excellent bending
qualities. This class is also used underground under normal
conditions 1.e. non-aggressive soils. This 1s the only class
that can be bent by using an Internal Bending Spning. Care
should be taken when installing tube underground. The
tube should be protected against external corrosion using
CXP tape. SABS 460 Class 2 - 28mm to 108mm is ideally
suited for the drawing of “T" joints

@ S




SANS 460 Class 3:

This class 1s a heavy, thick walled, half hard copper tube
with excellent bending qualities, designed specifically for
underground use where soil movement takes place. Care
should be taken when installing tube underground and it

should be protected against external commosion using CXP
tape.



5.2.1.3 Unless the water is suitably treated, copper piping
shall not be used where

a) the water can so dissolve an undue amount of
copper that an unacceptable green staining 1s
produced, or

b) copper deposits onto aluminium or zinc surfaces will
promote galvanic attack.



5.2.1.4 Copper or copper alloy pipes and fitings shall not
be used, unless suitably protected aganst external
corrosion, where they might be in contact with matenals
such as

a) ash,
b) sodium chilonde (salt),
cC) ammonia, or

d) any compound that consistes of of magnesium
oxychlonde (magnesite).




9.2.3.7 Plasftics pipes and fittings for hot and cold water
supply systems shall comply with one of the following
standards:

a) for PE-X (cross- linked polyethylene): SANS 15875-
1, SANS 15875-2, SANS 15875-3 and SANS

¥

15875-5;

b) for PB (polybutylene): SANS 15876-1, SANS 15876-
2, SANS 15876-3 and SANS 15876-5;

c) for PVC-C (chlonnated polyvinyl chlonde): SANS
15877-1, SANS 15877-2, SANS 15877-3 and SANS
15877-5;

c)for PE-RT (raised temperature cross linked
polyethyelene): SANS 22391-1, S5ANS 22391-2,
SANS 22391-3 and SANS 22391-5; and

d) for PE-X Multi-layer piping systems: SANS 21003-1,
SANS 21003-2, SANS 21003-3 and SANS 21Dﬂ3—§-



9.2.3.8 The minimum rating of a polymer pipe used in hot
and cold water systems in buildings is class 2, PN16 at 20
*C, 8 bar at 70 "C, and shall be marked as such on the

pipe.

2.2.3.9 Algae growth can occur in plastics pipes if there Is
any translucence. Flastic pipes on hot and cold systems
shall only be used inside buildings.

2.2.3.10 For pipes and fitings, guidance on the application
of the system shall be found In SANS 4427-5 SANS
15874-5, SANS 15875-5, SANS 15876-5, SANS 15877-5,
SANS 22391-5 and SANS 21003-5. Any plastic piping
systems for hot water use shall be class 2 (70 °C
operating temperature), and shall have a minimum
operating pressure (M.O_FP) of 600 kFPa (6 bar) at 70 °C.




All SANS standards for plastic polymer piping system for
hot and cold water supplies are approved for use inside
buildings only. All pfastics pipes used in hot and cold water
instalfations near external doorways and windows, shall be
profected from sunhght.

Uniike metal pipes (steel and copper) that have generc
pipe and fithng standards, thermoplashic pipe systems are
required to be installed using the fittings and fools that are
tested and approved as a complete system, The use of
pipes, fitings and fools from other manufacturers or
supphers, that are not the same as the approved system,
shall not be accepitable.
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2.2.9 Iron and steel
5.2.5.1 The following shall be deemed to be acceptable:

a) malleable cast-iron pipe fitings that comply with the
requirements in SANS 14;

b) ductile iron pipes that comply with SANS 1835;

c) steel pipes and pipe fittings with a nominal bore up to
150 mm that are suntable for screwing, in accordance
with SANS 1109-1 pipe threads, and that comply with
the requirements in SANS 62-2;

d) galvanized steel tubes, tubulars and fitings that have
been galvanized in accordance with the requirements
of SANS 32 and

e) steel pipes and fittings that comply with the

requirements of SANS 62-1, SANS 719, SANS 815-
1 and SANS B815-2, as applicable.




2.2.9.2 Where buned galvanized steel tubes and fittings
can suffer rapid commosion In acidic soils, special
precautions shall be taken to protect such pipes and fittings
against external corrosion.

several coastal local authornties do not allow the use of
galvanized steel pipes in water supply installations.




5.3.3 Taps, mixers and showers
95.3.3.1 Taps and mixers

5.3.3.1.1 Metallic water taps and mixers shall comply with
the requirements in SANS 226, SANS 1480, SANS 1808-
9, SANS 1808-16, SANS 1808-30, SANS 1808-35, SANS
1808-37, or SANS 1808-66, as relevant.

9.3.3.1.2 Draw-off taps shall operate eflfectively at the

internal  water pressure recommended by the
manufacturer.

9.3.3.1.3 Plastics taps shall comply with SANS 1021.




5.3.3.2 Showers

Showers shall be of a type that can operate efiectively at
the ntemal water pressure recommended by the
manufacturer.



8.6.3 Pipes laid in or through floors, concrete slabs
or walls

8.6.3.1 Where any portion of a pipe I1s concealed in a
floor, concrete slab or wall, the following shall

apply:

a) adequate measures shall be taken to protect
such portion from external pressure or from
the transmission of any load to it;

b} should a leak develop in such portion, the
installation shall be such that the portion of
the pipe can be removed without danger to
the buillding structure; and

c) plastics pipes shall not be ngidly encased In
floors, concrete slabs or walls.




8.6.3.2 Where any portion of a pipe passes through a

8.6.3.3

wall or under a floor, such portion should
preferably be installed inside a sleeve of
internal diameter of at least 15 mm plus the
outside nominal diameter of such portion (see
figure 15 and figure 16).

Fipes installed within a cavity wall shall be
securely fixed. No pipe shall pass through
concrete expansion or concrete joints, unless
acceptable provisions have been made to the
pipework for movement.

#|
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WATER SYSTEM:
« “Volume” is related to the number of people

+« “Flow" is related to number of fixtures simultaneous
use

+ Size of piping relates to Qg = (3 QM




4.2.2 Probable {or design) flow demand

4.2.21 The probable water flow demand for pipes In
installations without automatic shut-off flush valves shall
be calculated using the following equation:

Qp = (ZQ)”

Where

{Jp i1s the probable flow demand, in litres per
minute;

2 () 1s the anthmetic sum of the design flow rates of all the individual
fittings suppled by the pipe (see fable 3 for design flow rates), in
litres per minute; and

n i1s a factor related to the probable simultanecus use of the fittings.

Values of n are given in table 4. i




4222 The probable water flow demand for pipes In
installations with low-pressure automatic shut-off flush
valves shall be calculated using the following equation:

Qp = (2Q)" + 80

4223 The probable water flow demand for pipes In
installations with high-pressure automatic shut-off flush
valves shall be calculated using the following equation:

Qp = (ZQ)" + 45




4224 The probable water flow demand for pipes In
installattions where all the fittings supplied by a pipe
would probably operate simultaneously (automatic shut-
off flush valves excluded) shall be calculated using the
following equation:

Up=20Q

4.2.2.5 Equation (4) can be used in all cases for the final
two fithings (automatic shut-off flush valves excluded)
supplied by a branch pipe. Working upstream from this
branch, the calculated value of Qp shall be retained until
it 15 replaced by a new value obtained from using
equation (1), (2) or (3).



Table 3 — Flow rates from ferminal water fittings

2

3

4

]

Likely maximum
Toww rate par tap

Likely minimum
Tlow rate par tap

Dasign flow rate
per tap or fitting

De=ign flow
preagaures At tap

ar fitting® ar fitting ar fittimg for
Sanitary Tiiure or Titting fesign flow rate”
Lsrmim Lsrriim Lfrmim L

¥ash-hand hasin

1353 mm taps (plain cullat) 2 O 10 i

15 mum laps (asrabed oullal) 1z 5 & 50
Blixer {plain outlet) (ol

el Cold sepaarataly) 2z I gLt 1%
Bixing vakaa (Gaoratod oulbat)

{hvot and cold separatelby) 12 5 B Sl
16 mm taps (public focilty)

Mz Comiralbed) i 3 4 2
Bty

15 mm taps (plain outlai) Ah 12 15 15

20 mm taps (plain otlai) A Fult] 25 15

20 mm taps (asrated outbst) 2 1 12 S0
Blizer {palaine outlet) (ol amnd

ol separatalyh A 12 Foa 15
kixing valve (aerated outlat) -

{halt pnd cold separately) 5 15 A0 sp




Table 3 — Flow rates from terminal water fitlings

Shower (wall mounted)

Showerhead (standard) (hot
and cold combimned)

Showerbend (waler saving)
{hot and cold comibingd)

12

20— 50

50 — 100

Wifalar closat”
Cislom Moal vakee

Autormatic shut-off fush vabve
{low-pressune patiem)

Anilcamatie shig-ofl Dish valas
Thigh-pressure patbarm)

110°

1o00*
30 - HOT

150 - 2007

Uringd

Siphonsc ype (aulomatic shul-
off fuesh valwe)

YWash.down typa {autormeate
shiud-ol Nlush vahae)

10

Bl
Mixer or ming wahss (hol and
cold separately of Gombiined)

12

i
Ful




Table 3 — Flow rates from terminal water fittings

2

3

4

&

Likaly maximum
flow rate per tap

Likaly minimum
flow rate per tap

Dasign fow rais
per tap or fitting

Diaaigrn Tloe
pressure at tap or

Sanitary fixture or fitting or fitting” ar fitting ‘!Tl'lil;g;!"ll:l:nﬂllt:E-F#rl
Lirmin Limin ILfrmir kFn

Ok

iS5 mm taps {plain Dyugaf) 25 L T2 LB
S0 o taps (plain ouflsd A% 15 20 15
PMucar {plaan catlat) (hot and cold
St dnlig 25 10 15 15
FAising wvalve {Beratesd oditled) (ot and
cold Suporaiey ) 12 L 10 54
Wiash frough

15 mm tape (plain outhel) 5 il 2 is
15 mim laps {aeraled oullesl) 12 5 H S}
2 im tagrs {plaim outkat) 3% 10 15 L
20 mim taps {aerabed outled ) 2L il 12 b |
Bfoiar (pdomn oatied) (hot ond

ol sapnnmbaly} 25 1 145 LEY
Mg wielve (aratesd] ouplal)

{Fenl and ookl saparaiely) 12 £ 14 50




Table 3 — Flow rates from terminal water fitfings

15 mm foat valve (3 mm seal bora) 8 3 b 10X
15 mm oat valve (5 mim seat bora) 18 L 12 100
S0 mim Naet vabee (G mim seal bora) a0 1m0 20 100
25 mm Noat valve: (10 rmm saal bore) o 23 a0 100
S8 mom Moeal wabve |18 rrome seal Doare) 200 B 1000 100
2 mm Noal valve (25 mm saal Dore) =0 10 A3 A0
Taps

15 mm {plain outhet) 25 & 15 15
20 mm {plain outler) b L 10 5 15

* T kaly maxoamam flowe that the user of the frchure or fithng would normaily aliow the tap or fittng to dischorge, ard not
nacessarly the maximum flow rale atizinable from the toap or fithng

Values to be usad whera the Now-prassure curye 1or the tap or iiting is not avallabla from the manufaciurer.

Design Mow rates for WC pans should preferably be about 120 Lfren for rnaxdmam Mushing effioency

Tha cislem Moal vabhae can aperabo: al [Ower prossunes

Whare a pipo supplios sovoral low-proassuro aulomaiic shut-off Gush walbves, caloulate fhoe cumulates flow (O, using e
Todlonading Thosw ratbas:

1st valve 110 L'min, 2nd valve B35 Limin, 3rd vaive 65 Limin, 4910 valve 435 Limin, Sth valve 20 Limin, all valves ihereatlar
o Limin each.
Whare a pipe supplies savarnl high-pressura sulomatic shut-off flush walvos, calculato the cumulobive flows (), wsing the
fallowing flow rates:

151 valve 65 Limin, ZJnd valve 55 Limin, 3rd valve 45 Lamin, 410 valve 35 Limin, Sth vabse 25 Limin, 8l valves ihenealter
5 Limiin each
B Minamusm flow pressLne,

[ I N




Table 3 — Flow rates from terminal water fittings

19 mm float valve (3 mm seal bora) 8 3 b TLHD
15 mum fAloat valve (S mim seal bora) 18 L4 12 100
J0 mim Noast vabve (G mim seal bore) a0 10 20 100
25 mm Nodt vabve: (10 rmm seal bore) o 23 a0 100
28 mm Noal valve (15 rmom seal o) 200 B 1000 100
=0 mim Noal valve (225 mm seal Dore) 1) 100 30 A0
Taps

15 mm {plain outhet) 25 G 15 15
20 mm {plain outlet) g L 10 256 15

* The hkely maxamum flos that the user of the fixlure or fitting would normaily aliow the tap or fittng to discharge, and not
nacassarly the maxiomum flow rale atizinable from ihe tap or fithng

Values to be used wherd the Now-pressure curve Tor the tap of Biting 15 not avallable from the manuiaciurer.

Design Mo rates for W pans should prefecably be aboul 120 Liren for maximuam Aushing efficency

Thee cizlem Moat vahse can operabe al lower prossunes

Where a pipo supplios severad low-prossure auiomalic shul-off Aush salves, caloulade thoe cumulabees Tow (O, using he
Tollowing Thoww rates:

1st valve 110 Limin, 2nd valve 53 Limin, 3rd vaihve 65 Limin, 9ih vahse 45 Limin, SEth ovalve 20 Limin, all valves ihermeaflar
% Limin aach.
Wharea a pipe supplios savarnl high-pressuro oulomatic shut-off fush walves, calculata the cumulnbive flows (), wsing tha
following flow rates:

151 valve 65 Limin, 2nd vaive 55 Limin, 3rd valve 45 Limin, 4ih valve 35 Limin, 5th valve 25 Limin, ail valves iheneaftsr
5 Litmim &ach
B Minamasm flow pressune.
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71.71.3 Unless otherwise stated, the length of an
unheated pipe (dead leg) conveying water direct
from a fixed water heater to a terminal water
fittng, or from the point of take-off from a hot
water circulating system to a terminal water
fitting, shall be such that the internal volume of
that pipe does not exceed 4{. The internal volume
of pipes and permissible lengths in terms of the
4f volume Imit are given In table 19 and
recommended imits are given in table 20.




Table 19 — Internal volume of pipes

I 2 3 4
MNominal brite rral Langth of pips
Type of pipe dlameter wolume containing 4 L of water
TET) L/ i
13 0196 204
Gialvanized milkd 2 0,358 11,2
Gleal {maduim| 23 581 PR
3 1012 4.0
|2 (3,150 26,7
22 0.330 12,1
24 54 7 3
Coppear (cliass O 35 0835 48
42 | 232 3.2
54 2001 RS

MOTE  Apart from the volame limit, more than just the miemal volume of the pips
migiit have 10 be run 1o wasie betore waler of sufficient tiempamiure amerges from

the tap, since tha hol wabtar hos to heat up tha ppe. For skampée, a tap in a wash
basin suppbed by & 15 mm diameter gahvanized mild steel pipe 12 moin lenath and

dischargng at a rate of & Lr'min, would have 1o run for 1 min o 2 mn before the
temperaiure of the water enisrieg the basin i5 adeguataly hoi. Thus, e volume of

WEMET TUN 10 wWarsta wotild ba 6 L 80 12 L, wheraas the Gelusl itiarnal Ywolumea of e
pipe 1= anly 2.4 L The designss should thersfore atliempt 1o ansure that where

pracheabia, the lengths of sech pipes are wal bsdow those given i column 4 of thes
lalia




Table 20 — Recommended maximum lengths of dead-leg piping from a
storage heater, or from the point of take-off from a hot water circulation
system to a terminal water fitting

1 2

Intérnal diametsr | Maximum ength

of pipe of pipe
i it
c 14 i2
> 13 and = 24 B

> 4 3




Table 4 — Values of n"

1 2
Mature of usa of building Value of o’
Crovellings (economic) 0.5=0.70
Crovellings (low=cost) 0,5=075
Offices 0.5=07T0
Shaps 0.5-070
Hostals 0.75—0.80
Pubic faciities 0.75 =080
Kilchens 0,70 —-0.80
Hotels 0,5=073
Factory ablufions 0.75-0.80
Cay school abluions 0,5 =0.30
T In large installations, the vaiue of o adopied for the main
sUpply pipes shall, In general, be less than that adopted
far branch pipes, \Whare the flow exceeds 50 000 Limin,
the value of n shall not eucead 0,7
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DESIGN FLOW RATES

(Table 3)
Showerhead (standard)  15min =
Cistern float valve HEmin
Wash-hand basin mixer 108min
Bath mixer 250 min
COLD WATER HOT WATER
Qp =(3Qy Qp =(2dF
= (15 + 5 +10 +25)07 = (15 + 10 +25)0.7
— 5RO0.7 = Ho.7
= 16,538/min =15 468 min

The flow rate required for the bath mixer i1s 258&/min
which 15 more than 16,538min or 15,468min
Use 258/min

ioq




5o to manufacturer's data

Camporison befwaan SANS 450/T copper fubs |Cij ond Folypropyiena [
1

TABLE II showing bore area, percantoge difference and comporolive
Hemrana! Norninel el Bove men mee Lappei’y e Bt |1} Persurs diop bn
Pl Sire itk et .5 g ot [l
s ki
| fomil fwwm?| L I G2 :
" i P L pe (s L a |

| 3 18 | 0.5 a0

53,0 |

28

322 ND Class 0 Copper

The total length of the dead leg (hot water) i1s less than
8m (Table 20) — less than 4{ of water will be wasted
before water is hot at tap - therefore no HWR required.

i



In the case of dwelling houses, it will usually not be
necessary to camy out a detailed exercise to size the
pipes for the installation. For the intemal hot and cold
water supply systems, certain basic pipe sizes will be
generally applicable.

The service pipe between the boundary and the house
should be sized.

Where automatic shut-off flush valves are used in lieu of
cistens for WCs, it will be necessary to size the pipes
supplying such valves.




Table F.1 — Recommended pipe sizes for in-house installations
thal incorporate a mains-fed of a type 3 standard water heater (see SANS 151)

L 2 1 2
Pressure rating of water heater
Pipe Not EI'.'lIf.'-llH-dll'IE 200 kPa E.m:ln-l:ﬁng 200 kPa”

‘Recommended pipe size
(average imemal diametar) |

Branch from senice pipe o waler

| Peater

| Codd weates !ee-':l 1r:- nrsr |:,':-='-E|I'||::|'|

| Hot water feed from water heater
| to st branch

| All cther |:-||:|E5

| Larger of 1% mm and the

EEMVIDE pIpe

Smaller of 19 mm and the
SEMVICE ipE

an‘.EIJI'E rating of pressure I'.‘.lﬂ‘-ll'ltr-l:ﬂ vakve confrcading 5-u|:l|:||!|I 1o walker healer excesds

200 KPa.




The recommended pipe sizes for installations that
incorporate a storage tank and a type 3 standard water
heater as given in SANS 151, are given in table F2.

Table F.2 — Recommended pipe sizes for installations that incorporate a storage
tank and vented water heater

.

Plpe

Recommended plpe size
fnominal intermal dameter)
M-

§E|I'E|'II'.'|'I '||'|':||'|| E-El'lfll'.ié |:|||‘_-|.|=_- ||.'.‘- ‘:tl::l'.;'lgE 1anh

1310 |.EI

§|:.::.I_.:| vaber feed from service pape 1o first branch

| Smaller of 19 and the sanice pipe size

|Fipe laim storage tonk i waler heater LS
| Low-presaure cold walar feed to first branch 13 10 19
HOLWitar e TTonT Wiler neater- 1o sl Brancay and vers: | o2
| Al abher pipes 1310 19




Residual water pressure in our domestic water systems
Is determined by gravity, pipe size, elevation, water
volume and distance from source.

Residual water pressure i1s defined as the water pressure
in the line when water i1s flowing, as opposed to static
pressure, which 1s the pressure of the water when 1t Is
not flowing.

In cases of domestic demand (how water gets into our
home), water pressure i1s never sitatic because the
system i1s always being drawn on from somewhere.




Drag and pipe friction reduces residual water pressure.
This Is the same as any other matenal traveling by
another. Think about dragging your feet across the floor.
It requires more effort to drag your feet across the floor
than it does to lift them through the air. This i1s because
there 1s less fnction and drag in the air than on the solid
floor.

Most domestic water supply systems use gravity to
maintain water pressure and deliver water to homes. If
residual water pressure i1s low, it could be caused by a
low volume of water in the system, pipes being clogged
and pipes that are too small. Pipes that are too small
reduce the amount of pressure that can travel through
the system. Long penods of small pipes in a system will
reduce the volume of water passing through, making
water pressure drop regardless of the strength of supply
pressure. =




Another determination of residual water pressure Is
elevation. It i1s a given that it would take more pressure to
run water uphill, and the further away from the pressure

source you are, the more your elevation will affect your
water pressure.

1 atm (Atmosphere) =101 300 Pa (101.3kPa)
1.013 Bar

147 psi

= 10.3m water

= 760 mm Hg
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JFIATLIRE JSTANDARD OESIGN FLOW RATE
|sink mixer plain - | |

KITCHEN outlet ot and cold 226
separately .
Tap [plain outlet) 226
Tap [plain outlet) 226
Shower mixer

standard
Bath muxer
standard

BATHROOM

Wash-hand basin
miixer standard hot

and cold separately |

Cistern




EXERCISE

Typical dwelling
* 5 bedrooms
3 bathrooms
1 kitchen
Laundry
scullery

Solar geyser(s) with electncal backup element will be used.

1. Determine the capacity of the storage required for a
efficient installation.

2. What will be the minimum storage capacity required to
satisfy Regulation XA27

3. Provide a schematic water reticulation layout plan.
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AZ0 Classification: H4

A21 Ococupancy: 2 persons/bedroom

Type of hot water generation: Solar with back-up element
Hot water demand (SANS10252-1): 140€ per day per person
Mumber of Bedrooms: 5

Total demand: 5 x 2 = 140 = 140048

Hot water storage capacity required: 1400 = 50% = 7008(50% XA2)
Capacity provided: J00E + 300€ + 10048




Direct Solar Water Healkng System
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PLUMBING COC

* The Flumbing Industry registration Board CoC 1s a
system and process whereby a licensed plumbing
practiioner will self-certify their plumbing work by
Issuing of a plumbing certificate of compliance to the
relevant owner, municipality, local authonty and/or
insurance company. Through the process the
licensed plumber shall take ownership for their
plumbing work and be held accountable for the said
works.

* Plumbing Certificates of Compliance are issued by
licensed plumbers to certify that their plumbing work
complies with all regulatory installations
requirements.




A plumbing certihcate of compliance will be issued
for most plumbing work, including:

* Where the total value of work, including
matenals, labour and VAT, is more than R1500.00
(matenal costs must be included, regardless of
whether the matenals were supplied by another
person)

* The installation, relocation or replacement of any
Electnc Water Heating System, regardless of the
cost

» For every separate installation on a site.




A plumbing certificate of compliance will be 1ssued
for most plumbing work, including:

 The construction, instaliation or alteration of any

above or below ground sanitary drain; regardless
of the cost

 The installation, relocation or replacement of any
Hot Water Solar Water Heating System

 The installation, relocation or replacement of any
Heat Pump Water Heating System




* A Plumbing certificate of compliance shall be 1ssued

to the relevant owner with five working days of the
completion of the said plumbing works. Only a
licensed plumber may purchase and Issue
complhance certificates.

It 1s illegal for any person who works on plumbing
installation it he/she i1s not a qualified plumber or not
working under the adequate supervision of a
gualified plumber. Registered persons under the
category of qualihed plumbers are qualified plumbers
and may carry out plumbing works and may
supervise non-qualified plumbers or plumbing
leamers, however they will not be allowed to
purchase or i1ssue Plumbing Certificate Comphance
for plumbing installations.



WATER RETICULATION
IN BUILDINGS

FIRE INSTALLATIONS



4.1 General

The functional regulation W3 contained in part W of the
National Building Regulations shall be deemed to be
satisfied where

a) fire installations comply with the requirements of 4 2
43 44and 4.5,

b) a supply of water is provided in each division for the
effective operation of the number of hose reels,
hydrants and sprinkler heads that are required In

accordance with SANS 10400-T and which may be
operated or come into operation simultaneously, and



c) the fire installation 1s either

1)

2)

the subject of a rational design prepared by a
competent person (wet services) or a competent
person (fire engineenng) in accordance with the

general pnnciples and requirements contained in
SANS 10252-1 and, if relevant, SANS 10287, or

in accordance with the requirements of 4.6 where
the area in which the building 1s located i1s serviced
by a fire bngade, contains no sprinkler system,
and serves not more than three fire hydrants in a
division.




4.2 Communication pipe

A fire installation shall be connected to a communication
pipe provided by the local authonty and located at a
posiion and depth as determined by such local
authority.

4.3 Water meter

Where so required by the local authonty, provision shall
be made in a fire installation for the supply and
installation, by the local authonty, of a water meter. Such
meter and any related valve(s) shall not significantly
restrict the flow of water.




4.4 Isolating valves

An solating valve shall be fitted In a fire instaliation at a
position that 1s not more than 1,5 m inside the boundary
of the site, and shall be clearly marked as such.



4.5 Fire pump connections

4.5.1 In any fire installation

a) any pipe which serves any hydrant or an

b)

automatic spnnkler nstallation, shall be
provided with a twin pumping connection; and

any pipe fitted with one or more fire-pump
connections, unless such pipe discharges
directly into a storage tank, shall be fitted with a
pressure gauge reading up to 2 500 kPa and a
non-returmn valve so located as to shut off
automatically the direct supply of water from
the local authonty system to such installation
whenever and for so long as any such fire
pump connection i1s in use. et




4.5.2

4.5.3

Any pumping connection shall be

a) situated in a readily accessible position outside
the buillding at ground level,

b) mounted on the face of the building in an
accessible position, and

c) clearly marked as such.

Mo non-return valve in a fire installation shall be
so positioned as to prevent or hinder the flow of
water from a fire-booster connection to a fire
installation.



4.6 Pipework
4.6.1 In any fire installation
a) the nominal diameter of

1) a communication pipe serving such
installation shall be not less than 75 mm,

2) a service pipe supplying water to a fire
hydrant shall be not less than 75 mm, and

3) a service pipe supplying water to a hose
reel installation shall be not less than
2omm;



b) the pressure head (PF), when calculated in

accordance with the following formula, shall
equal or exceed

1) at any hose reel within a building or any
division within a buillding: 30 m

Z) at the fire pump connection: 5 m




PF = PM — (HF — HC) — PL

whera

PM is the static pressure head, in metres, at the juncture betwesn the communication
pipe and the service pipe, and which, unless otherwise directed by the local authority,
is the minimum head measured at a point in time;

HF iz the eslevation of the fire pump connecion or hose reel, in meires, above 3
common datum (see figure 1)

HLC is the elevation of the communication pipe at the juncturs with the service pipe, in
metres, above or below, or on the same level as the common datum (see figure 1) IF
the elevation is below the common daium, the volume between HF and HC shall be
added and not subtracted;

PL is the sum, in metres, of all the products of the length of service pipe of 3
particular diametaer serving the fire pump connecton or hose reef, and the mction
factor obtakned from tabie 1 based on the following:

aj fire hydrants: the simultaneous use of all hydramts within & division; or

b} fire hose resls: the simultaneous use of all fire hase reels within a division.




4.6.2 All fire installation pipework shall be constructed in
accordance with the relevant requirements of
SANS 2001-DP2 or SANS 2001-DP6 and shall
have a pressure rating of not less than 1 200 kPa.

4.6.3 All fire installation pipework installed above ground
or within the structure of a building shall compnse
metallic pipes and suitable metallic couplings
which comply with the relevant requirements of
SANS 2001-DP2 or SANS 2001-DPG.



Table 1 — Friction factors associated with 3 particular diameter of gervice pipe
serving a specified numbaer of fire hydrants and fira ho=e reesls

1 z 3 4 = ] 7 g d 10
M cmn Friction factar for Service pipes
diameter of
ppe Musnber of hose reels served humber of fire hydrants served
by a service pipa by a service pipa

i i 2 4 4 | ] 1 2 +
20 2.1 041 nas | 147 Z.H 3,11 i . E
= a0s | 0,18 038 | 065 0,55 138 ¥ = "
40 a0 | 00 | 4 | 058 02T 0a? o g 3
Sl a,Cx 02 | ¢na | 006 0,90 0,13 ' . .
bz \ [ X f 0,0 002 .53 1.1 4 (¥
100 K] 0 ] a 1] i &1 4,39 a3
150 0 0 0 [ 0 i 0,02 0,0E3 011
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Figureg 1 — Schematic layout of service pipes serving a fire pump connection of hose reel



Example of a calculation for sizing pipework

A double-storey building has two fire divisions: one with
one fire hydrant and two hose reels, and the other with
two fire hydrants and three hose reels.

The static head i1s measured as being 36 m.

The lengths of service pipes and the elevations of the
vanous hydrants and hose reels are as shown in the
figure.

133
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Service pipe to fire pump connection
The head loss in the service pipe from
the communication pipe to the fire pump
connection (S1 + 52) for the maximum
fire load of the two fire hydrants, Is as
follows for a 75 mm diameter pipe:

PF = PM — (HF — HC) - PL
=36—(5—10)— (60 x 1,91 + 30 x 1.91)
=-1309m

{< 5 m is unacceptable (see 4.6.1(b)))

if 51 and S2 are increased

to 100mm diameter:
PF=PM—-(HF - HC)-PL

=36 —-(5—-10)—(60 = 039 + 30 = 0 39)
=59m

(=5 m iz acceptable {see 4.6.1{b)))
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Service pipe from fire pump to hose

Tahm | o= Frrdes bremes awsavkeid el o i Beia ) deorm b o? v piypm

reels in division 1 e s T SR

The head loss in service pipes from the
communication pipe to hydrant H3 (51
+ 52 + 53 + 54) for three hose reels Is
0 as the fnction factor for 75 mm and
100 mm diameter service pipes
supplying three hose reels 1s 0 (see
table 1).

At R3: PF = PM — (HF — HC) — PL

=36 —(7—10)=0
=39 m === =] = | [==T5
(= 30 m is acceptable (see 4 6.1(b))) ‘ :_--:__ 4
At R4: PF = PM — (HF — HC) — PL R
=36—(6-10)—0 e e

—anm I S - ——
(> 30 m is acceptable (see 4.6.1(b})) 41



At R5: PF = PM — (HF — HC) — PL
=36-(6-10)-30x0,11
=36,7m

(> 30 m is acceptable (see 4.6.1(b))) (25 mm

diameter pipe is acceptable and there is no
need to increase the pipe size)
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Service pipe from fire pump to
hose reels in division 2

The head loss In service pipes
from the communication pipe to
hydrant H3 (S1 + S2 + S3 + S6) for
two hose reels i1s 0 as the friction
factor for 75 mm and 100 mm
diameter service pipes supplying
two hose reels is 0 (see table 1).

AtR1: PF 2 PM — (HF — HC) - PL
=36-(12-10)-20 x 0,41
=258m

(< 30 m is unacceptable (see 4.6.1(b)))
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Therefore, if Sf is increased to 40 mm =TT
diameter: e — et T |
AtR1: PF 2 PM — (HF — HC) - PL SEEEs e
=36-(12-10)-20 x 0,05 e AEEsmEaETEE E=E

" 33 m o .
(> 30 m is acceptable (see 4.6.1(b)))

At R2: PE 2 PM — (HF — HC)— PL )

=36—(12-10)-(20 x 0,05+ 10 x 0,11) ==
=319m

{= 30 m is acceptable (see 4.6.1(b})) ;—;_-
{25 mm diameter pipe is acceptable i e
and there s no need to increase the pipe size) =
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Summary

The pipe sizes in the table are required.

| 2 3
Service Length Pipe diameter
pipe m mim
51 60 100
52 30 100
S3 a 15
54 30 719
59 30 23
SE 5 15
S7 20 40
58 10 23




