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Health and wellbeing)

Low rise domestic dwellings



Definitions

« \What do we mean by Design Technology?

Design, to draw; to plan
and execute artistically, to
form a plan of; to contrive;
mvent; to mtend

Technology, technical
means and skills
characteristic of a particular
civilization, group or

period [Greek techne - art,
skill and logy/




Learning Outcomes

« Aim -To explain the climatic and
environmental factors that affect building
design

* L earning Outcomes— understand the
principles of environmental design with regard
to the building fabric and conditions necessary
for a healthy environment



Shelter - envirenmental’ envelope

« |ntroduction

« Buildings provide the primary physical need
‘shelter” protection from the elements

* To enclose space and create a satisfactory
Internal environment

* Function of the building fabric modifies the
natural or external environment to provide a
satisfactory internal environment
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Structure

« The building fabric — environmental envelope
constructed to withstand safely all forces to
which the building will be subjected In use.

* In other words be developed as a structure




BUICDING REQUIREMENTS

« Provide a healthy environment for human
habitation
« Clean air and water
« Absence of agents of disease

« Enhance human well-being (provide interest,
delight etc)



Perfeormance Requirements
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USE OF TECHNOLOGY |
BUILDING DESIGIN

To understand how

to achieve a safe « What are the requirements
d f bl of a building?

and comtfortable « What affects the

environment it 1s performance of a building?

: * How can buildings be built to

Impo rtant to perform well and satisfy the

consider: requirements?



BUICDING REQUIREMENTS

* Provide a safe environment by preventing
harm to the occupant resulting from

= [he building itself (e.g. structural stability,
environmental Impacts)

« External factors (e.g. criminal activity)



BUICDING REQUIREMENTS

* Provide a comfortable environment
= [emperature, relative humidity
= Light
= Noise
« Privacy



ISSUES AEFECTHIING BUILDING
PERFORVMANCE AND DESIGN

« Climate

* Geographical factors
« Soll
« Topography (Land forms etc)

* Site microclimate (Urban, rural, protected, exposed
etc)

* \/egetation



CLIMATE

CLIMATIC ELEMENTS AND
THEIR. EFFECT ON DESIGN

Climatic Factors
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Local Climate

INFLUENCES ON LOCAL CLIMATE

HiGH CROUND GQLOBAL CIRCULATION

h;i%ht and topoqr‘aphq E;:yaiuma wind
Manl” aly masses
north atlantic drift

COASTAL . BoUNDARY LATITUDE.
conbast beliveen land and sea
distewce fvom coask




HILL AND VALLEY CLIMATES
VARIATION WITH ASPECT

Local Conditions
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Ohir skin is vital to over health and
comfort. Our body temperatuse,
moisture, and boclecirical balance are
maintaned outng 1o its capacity to
“breathe ™, Our second skin — our dothes
= must also be abie 1o breathe, as must
our tird skan — our homes ~ if they are
to provide a fealtly mdoor environment

Sfor us all.
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HEALTEANDWELL BEING

« Health Is a fundamental right of all humans
and the basis for developing a high quality of
life.



DESIGN ISSUES for healthy buildings
Physical characteristics

* Sensible characteristics
= [emperature
« Humidity.
« Lighting
= Sound
= Ventilation

* Insensible characteristics
= Static electricity
= electro magnetism



Physical characteristics

« Spatial characteristics
= accessibility and usabllity of space
= links to nature and the outdoors, a sense of security,
belonging, privacy
« Chemical characteristics affecting the indoor
environment resulting from:
= Materials used
= Ventilation of building

« Likelihood to attract biological agents of disease



fhermal comifort

« lemperature and humidity levels plus air
movement

« For a body to achieve comfort there should be
a pbalance of the:

* the metabolic heat generated by the body
(through metabolic rate and physical activities)

* the heat loss from the body



Thermal Comfort

The body exchanges heat with the environment
through

Convection (transfer of heat through fluid, in most
cases air, due to the tendency of heat to rise)

Evaporation (the changing of a liguid to a vapour)

Radiation (energy sent out as electromagnetic waves
or subatomic particles)

Conduction (transmittance of heat directly through a
material)



Thermal Comfort

« The body adjusts the amount of heat lost
* Sweating (evaporation)

* Increased breathing levels (panting) to lose
heat

* dilation of the blood vessels In the extremities

* the body may Increase the supply of water
available for evaporation



Thermal Comfort
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Clothing Comfort

Table 4.4 Clothing values

clo value Clothing example

0 clo Naked; swimwear E
0.5 clo Light trousers, shirt; light dress, biouse
1.0 clo Business suit; dress, ." ‘""_,‘%-

2.0 clo Heavysuit.owrcoat.
Note: Appropriate underclothing is as



Clothing Comiort

CLOTHING
Mone (0 clo) Light (0.5 cla) rieavy (1.0 clo)

22
Table 5.3 Requirements for a pleasant environment according
1o Bedford

| Rooms should be as cool as is compatible with comfort.

2 The velocity of air movement should be about 10m per
minute in winter (less than 6 m per minute may cause
stuffiness). Higher rates are desirable in summer.

Air movement should be variable rather than uniform.
The relative humidity should not exceed 70% and should
preferably be substantially below this figure.

5 The average temperature of internal surfaces should
preferably be above or at least equal to the air temperature.

y» The air temperature should not be appreciably higher at
head level than near the floor and excessive radiant heat
should not fall on the heads ol occupants.

i
i
(&L &

COMFORT TEMPERATURES, °C

ACTIVITY, Wim?2

Relative Humidity should ideally be between the range of
40-70% for comfortable conditions




\entilation

* |[n any occupied space ventilation IS necessary
{0 provide oxygen and to remove
contaminated air.

* Fresh air contains about 21% oxygen and
0.04% carbon dioxide.

« Expired air (breath out) contains 16% oxygen
and 4% carbon dioxide.



\entilation

« The human body reguires a constant supply of
oxygen but the air would be unacceptable well
pefore there was danger to life.

« As well'as a comfort consideration the rate of
ventilation has a great effect on the heat loss from
buildings and on condensation in buildings.

« Recommended rates of ventilation depend on the
volume of the room, the number of occupants, the
type of activity and if smoking Is permitted.



\entilation

Table 4.6 Typical fresh air-supply rates

Type of space

Restaurants, bars
Kitchens, domestic tollets




Condensation

« Condensation in buildings occurs when warm
MoISt alr meets surfaces that are at or are
below the dew-point of that air.

« Warm air can hold more moisture than cold
air.

« Condensation in buildings Is a form of
dampness caused by water vapour in the air.

* The effects are misting of windows, beads of
water on non absorbent surfaces, dampness
of absorbent materials and mould growth.
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Light

L

Circadian Rhythm
Effects of natural light on people include:
* feeling energetic and positive when It Is sunny

¢ feeling sluggish and even depressed when grey
and dark.

L

Symptoms of SAD Seasonal Affective Disorder

https://www.nhs.uk/Conditions/Seasonal-affective-disorder/Pages/Introduction.aspx

Symptoms of SAD can include:

e a persistent low mood

« aloss of pleasure or interest in normal everyday activities

 irritability

« feelings of despair, guilt and worthlessness

« feeling lethargic (lacking in energy) and sleepy during the day

» sleeping for longer than normal and finding it hard to get up in the morning

« craving carbohydrates and gaining weight

« For some people, these symptoms can be severe and have a significant impact on their day-to-day
activities.



Ating / Glare
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Glare

« Glare can occur when a bright light Is directly
In the field of vision e.g. the sun shining
directly on a work table.

* |t can also occur when even a small light
creates a high level of contrast e.g. a single
light at night.
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Glare

Night time glare




Glare control




Solar control
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Noise

* Noise can be a major cause of discomfort,
particularly in cities people are exposed to
high levels of noise from:

* roads, aircrafts, trains
* factories etc.

« machinery outside and inside buildings e.g.
office equipment . services e.g. ventilation
fans

« people walking, moving, talking



How Loud Is Too Loud?

Noise-induced hearing damage Is related to the duration
and volume of exposure. Government research
suggests the safe exposure limit is 85 decibels for
eight hours a day. Some common decibel levels:

| 140
) 110 115 120
/ . i 105
o

Raindrops Normal Busycity Hair Rock  Chain- AniPod Jack- Gunshot,
conversation traffic  dryers concerts saws  at peak hammers fireworks
volumes

Sources: dangerausdecibels.ong: WSJ rasearch
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1998

G.J. Raw, Sick building syndrome: a review of the evidence on causes
and solutions, London: HMSO, 1992



ISSUES AEFECTHIING BUILDING
PERFORVMANCE AND DESIGN

Man-made conditions
« Vibrations etc
« Pollution (Noise, materials, water and air)

* Soclal factors (anti-social behaviour, user
needs)



ISSUES AEFECTHIING BUILDING
PERFORVMANCE AND DESIGN

Legisiation
« Building Regulations
« Building and material standards



ISSUES AEFECTHIING BUILDING
PERFORVMANCE AND DESIGN

Construction
« Economic considerations



ISSUES AEFECTHIING BUILDING
PERFORVMANCE AND DESIGN

Construction

* Economic considerations
« Construction process

« Appropriate structure

* Appropriate materials

* Appropriate services




