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INTRODUCTION TO
BUILDING SERVICES FOR
DOMESTIC APPLICATIONS



Leaming Outcomes
Aim
Briefly intreduce the concept of building services for
low: rise demestic buildings.
Cold water services
Hot water services
Heating installations
Electrical installations
« Soll and waste drainage

Learning objectives

« Enable students to recognise systems and |
eguipment commonly used. Understand the design
requirements for services.
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BUILDING SERVICES

« Architecture has developed from the earliest
times to meet the needs of local geography
and climate.

« Manipulation of the building form and fabric
cannot always provide all-year round comfort
conditions and cannot provide other basic
needs.

* |t cannot supply water or remove waste.
* Hence the need for building services.



BUILDING SERVICES

* HISTORY

« The first “civilizations’ succeeded in providing
reliable means of water supply storage and
distribution — not so successful with sanitation.

« Roman colonisation of Central and Western
Europe brought a degree of sophistication to
Heating and Ventilation.



ROMANS
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« Method of underfloor heating that remained In
use for about 500 years
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ROMANS

“This bridge, over the river Gard, IS
275 metres (900 feet) long and 49
metres (160 feet) high. It was part of
an aqueduct nearly 50 kilometres (30
miles) long which supplied Nimes with
water. On its first level'it carries a
road and at the top of the third level, a
water conduit, which'is 1.8 metres (6
feet) high and 1.2 metres (4 feet) wide
and'has a gradient of 0.4 per. cent.
The three levels were built in dressed
stone without mortar. The projecting
blocks supported the scaffolding
during construction."

— John Julius Norwich. The World
Atlas of Architecture. p154.



OTHER DEVELOPMENTS

« The Romans used the brazier.
« Masonry stoves developed in the 9™ Century.

« The Normans introduced the simple fireplace
and the development of the chimney dates
from about the 11™ Century.

* Metal stoves date from the 15" Century.



OTHER DEVELOPMENTS

1745 proposed by Captain William
Cook and used by James Watt in 1784.

Successful hot water dates from the early 18t
Century with a high pressure system introduced by
Perkins in 1831..

Early reom heating used 4 inch cast or wrought iron
pIpe.
Tasker in the USA devised a sectional radiator in

1858 while the more recognisable forerunner of
today's type came some 20 years later.






« DESIGN - all homes must be provided with
adeguate accommodation and services

« All'homes should be provided with the
following accommodation and services,
some of which may also be required by
Building Regulations or other legislation




HE MODERN HOME —Its accommodation and
services

Space for living, dining and sleeping

A kitchen area.

Space or provision for general storage.

A room or rooms containing a we, a wash hand basin and a bath or shower.
Space or provision for the storage of clothes, linen and bedding.

Hot and cold water. services including the provision of water for drinking.
A means of providing heating.

Services outlets for:

Cooking

Lighting

Domestic appliances

Television eguipment

Sound insulation to reduce noise between rooms and wc’s and soil pipes.
Access to main roof space and water services within pitched roof spaces.
Security and safety measures e.g. fire and intruder alarms.

Provision for the reception of mail.

Access from the highway to the home and garage or car parking.

A space for the storage of household waste.















« A plentiful supply. of ‘wholesome” water is essential
for the occupants of buildings.

« Most buildings supplied by water companies utility
mains.

* In some rural areas It IS sometimes necessary to
obtain water from private sources such as streams,
rivers, lakes, wells etc..

* In such instances consultation with private firms Is
advisable and suitability of the source checked with
the local public health department.



Connection to the water mains — / days notice In
WIIting.

Mains are tapped under pressure by means of a
Special apparatus.

\Water company attaches a screw-down cock Into the
crown of the main and run a pipe to the boundary of
the building where a stop vale Is fitted.

Pipework must enter the house 750mm below
ground level and rise away from external walls.






« \Water Hardness and Softness

» Generally surface waters are ‘soft” and
subterranean waters ‘hard’.
« Hardness — when water Is difficult to lather

with soap due to passing through strata
containing calcium and magnesium salts.

« Can cause scaling or furring in hot water pipes
and bollers.



« There are two main types direct and
Indirect.

* DIrect — Used extensively in Northern

districts where high level reservoirs provide
good mains supply and pressure.

« All sanitary fittings are fed directly from the
mains and a cold water feed cistern Is required
to feed the hot water storage system.






* |[ndIrect - In this system all the sanitary fittings, except the
drinking water: drain offiat sinks and fountains are supplied
Indirectly from a cold water storage cistern.

« All'sanitary fittings are fed directly from the mains and a cold
water feed cistern Is required to feed the hot water storage
system.

* Since the cistern supplies cold to baths, basins and showers,
etc and also the hot water cylinder it must be approx double
that of a direct system.

« 227 litres min.
« Accommodated in the roof space and insulated (lagged).









Buildings during construction and users after use
prodigious amounts of water.

Average consumption is 160 litres per head in the
UK.

One third of total due to high total used by agriculture
and industry.

A tonne of cement requires 3600 litres and a tonne
of paper 2700000 litres.

A litre of beer 9 litres of water in manufacture.
To survive a human body needs 1 litre per day.



« Hot water can be supplied by a wide variety of
appliances.

« Central and local systems
* [nstantaneous and storage appliances.

« Heating and hot water can be run either in
conjunction using the same source or
separately using two or more boilers.






« Centralised Systems

* Local systems

« Direct System

* Indirect System

« Primatic cylinders.

« Unvented Domestic Hot water.
* Instantaneous Water Heaters






HOT WATER CYLINDERS




« Generally in the UK heating, rather than
cooling Is provided in dwellings and domestic
scale buildings.

« This Is due to a combination and Interaction of:
*« Climate

* Traditional constructional methods and
building materials.

« Occupants preferences in internal conditions.



* In domestic buildings space heating Is
primarily needed to warm the dwelling from a
cold condition and secondly to maintain the
required comfort conditions.

« The most effective way to achieve this Is to
raise the air temperature within the space.

« Via emitters within the space or
« Py Introducing warm air in to the space or

« Open fires which radiate heat into the space
plus heating the immediate building fabric.
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A modern heating system should:

Warm a dwelling from cold within a reasonable
period approx 1 hour.

Be capable of user control, providing heating In
Specific zones and times to variable temperatures as
required.

Have understandable and user friendly controls.
Be robust and reliable with ease of maintenance.
Be efficient in the use of energy.








https://www.youtube.com/watch?v=-83oZUuuE8Y
https://www.youtube.com/watch?v=-83oZUuuE8Y
https://www.youtube.com/watch?v=-83oZUuuE8Y
https://www.youtube.com/watch?v=OTkpaY38vTU
https://www.youtube.com/watch?v=OTkpaY38vTU
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Central Heating System (Hot \Water)

A centralised hot water heating system has
five basic elements:

Boiler for heat generation.
Heat distribution circuit.
Heat emitters e.g. radiators
PUump

Controls and regulators







COMBI BOILER SYSTEM

Instantaneous Hot Water using a combination boiler
and a circuit of radiators consisting of:

Balanced flue combination boller.

Space heating controls with electronic programmer
capable ofiwhole week preset / timing.

Thermostat in living room space.
Feed and expansion tank for space heating.

Descaler for cold water supply to boiler (only
necessary in hard water areas and requires regular
cleaning.



STORED HOT WATER

« An Indirect hot water system consisting of:
« One boller with balance flue.

« A circuit of radiators.

« A hot water storage tank.



CONDENSING BOILERS

The most efficient gas central heating regime
contains:

Condensing gas boiler with fan balanced flue. This Is
a highly efficient boiler which uses heat exchangers
to extract heat from flue gases. Efficiencies of 85%
compare favourably with 65% obtained by
conventional domestic boilers.

Thermostatic valves on radiators except:

Living room space which is controlled by its own
thermostat.






« Open fires and wood burning stoves

« Electric systems using storage heaters run on
off-peak electricity.

« \Warm air systems.



ELECTRICITY

« Electricity flows because of a difference In ‘pressure’
petween the live wire and the neutral one and this
difference in pressure Is measured in Volts.

« Domestic electricity in Britain is supplied at 240 volts
alternating current” by way of the Electricity
Company’s (provider) main service cable.

* The cable enters the home underground, although in
some areas electricity Is distributed by overhead
cables.



ELECTRICITY

*« The main cable terminates at the service head
Or cutout which contains a service fuse.

* This fuse prevents the neighbourhood’s supply
being affected by any serious fault in the
circuitary of the house.





https://www.youtube.com/watch?v=edO3qb0RtiU
https://www.youtube.com/watch?v=edO3qb0RtiU




Domestic Circuits

To comply with the current IEE
Regulations

Ring circuit Is the most common
form for feeding socket outlets.

A cable starts from terminals in
the consumer unit and goes
around the house connecting
socket to socket and arriving
back at the same terminals.

Power can reach any of the
socket outlets from both
directions thus reducing the load
on the cable.



Lighting Circuits
(radial circuit)



















LED Lighting

An LED lamp is an electric light or light
bulb for use in lighting fixtures that
produces light using light-emitting diodes
(LEDs). LED lamps have a lifespan and
electrical efficiency which are several
times greater than incandescent lamps,
and are significantly more efficient than
most fluorescent lamps.



https://en.wikipedia.org/wiki/Light-emitting_diode
https://en.wikipedia.org/wiki/Light-emitting_diode
https://en.wikipedia.org/wiki/Light-emitting_diode
https://en.wikipedia.org/wiki/Electrical_efficiency
https://en.wikipedia.org/wiki/Incandescent_light_bulb
https://en.wikipedia.org/wiki/Fluorescent_lamp

Used and excess water and any waste
oroduced needs to be carried away from the
oullding and disposed for health amenity
reasons.

Design of drainage Installations Is divided:
Drainage above ground.
Drainage below ground.




« Waste and Solil Systems.

« Water which has been used within the building
has to be carried away, the system contains:

« Waste pipes carry water from cooking and
washing

« Soll pipes carry waste containing excrement.

« Rainwater pipes remove water that has fallen
on or around the building especially form roof
and paving.



Oldl Two Pipe

>

Q

ySIEM

o)


















Reading List & further info

Environment and Services, Burberry P. 1997

The Macmillan Encyclopedia of Architecture and
Technological Change 1979

Architects Journal Focus

\Welsh Water Bye-LLaws

Hall'F Building Services and Equipment 1977
Vale B & R - Green Architecture

Ecohouse 2 — Sue Roaf, Manuel Fuentes, Stephanie Thomas
July 2003

The IEE Regulations Current Edition
J.J.Norwich. The World Atlas of Architecture p154.
The Building Regulations Part G and H



