Ergonomics
	
Most people have heard of ergonomics and think it is something to do with seating or with the design of car controls and instruments. It is...but it is much more! Ergonomics is the application of scientific information concerning humans to the design of objects, systems and environment for human use. Ergonomics comes into everything which involves people. Work systems, sports and leisure, health and safety should all embody ergonomics principles if well designed. 

 
Ergonomics incorporates elements from many subjects including anatomy, physiology, psychology and design. Ergonomists apply their diverse knowledge to ensure that products and environments are comfortable, safe and efficient for people to use. 

 
Ergonomic design is a way of considering design options to ensure that people's capabilities and limitations are taken into account. This helps to ensure that the product is fit for use by the target users. 


When designing the ergonomic aspects of a product, system or environment for human use we must consider three different areas.-

1. Anthropometrics

2. Physiology

3. Psychology

These areas are used to design around the human capabilities.

Anthropometrics
Anthropometrics is concerned with the study and recording of.-

1. The sizes of the different parts of the body.

2. Dimensions of reach for the different range of positions that the body can cover.

3. Human body weight.

Designers produce products to be used by the majority of the population – to design a product that can be used by everyone would be impossible or impractical.

When selecting sizes for various anthropometric factors of a product we must consider the age, sex and race of the users who will be using it.

For different aspects of a design we would consider different percentile ranges.-

	Aspect
	Percentile
	Why
	Example

	Clearance
	95% Male 
	Biggest
	Length of handles, Width on an armchair, Height of doors.

	Reach
	5% Female
	Smallest
	Grip diameter, distance to back of a cupboard, height of a coat hook.

	Posture, Comfort
or

Movement
	50% Male
	Average
	Height of work surfaces, Distance between steps.


Designing in this way is known as the ‘Method of Limits.’

People who have to be considered separately are from the recorded percentile ranges are.-

1. The very small

2. The very tall

3. The elderly

4. The handicapped

5. Pregnant women

6. Children

Physiology
Physiology is the study of.-

	Factor
	Example

	1. Body Strength
	The amount of weight that we can lift in various positions, the amount of force which we can apply when pulling or pushing in different positions and with different parts of the body.

(Also How far we can throw a certain weight, How far we can jump!!!)

	2. Fatigue
	How long the body can the stresses and strains of different positions and tasks before tiring (may involve additional weight), how far and fast we can run before tiring.

(See also Posture and Movement below)

	3. Reaction Times
	How long it takes the body to react to a given stimulus.

E.g. if a driver needs to break suddenly how long does it take them to release the accelerator pedal, move their foot the required distance and press the brakes.

	4. Posture
	The stresses placed on the body and its shape while sitting and standing.

The angle of the arm and hand when holding objects in different positions.

	5. Movement and Dexterity
	The range of movements that the body can make in different positions, and their accuracy.

The strains placed upon the body while lifting, carrying pulling and pushing.


These are all Physiological considerations which must be taken into account when designing.

Psychology
Psychology is the study of how we react to different stimulus in our surrounding environment (heat, light, noise, colour, texture, contrast and pattern) through the use of our senses.-

1. Sight

2. Touch

3. Sound

4. Taste

5. Smell

When designing products we make use of visual, audio and textural sensations to inform the user that a task has been carried out or to draw their attention to something (To convey important information).

When carrying out an operation sensations should be used to reinforce their use or to let the user know that they have carried out an operation properly.

It should be obvious how to carry out a task or how to use a product through its use of shape, colour and contrast.

Colour
Colour affects us by making us feel calm or aggressive and by making objects seem heavier, lighter or faster.

(See the Bosch power tools handout.)

Factors and Considerations.
The difference between an ergonomic factor and an ergonomic consideration is crucial in analysing products and in answering exam questions.

	Ergonomic Factor
	Ergonomic Considerations

	An ergonomic factor is a part of a PRODUCT which has to be designed with reference to an aspect of ergonomics, to ensure the ease of use of the product.
	An ergonomic consideration is a HUMAN factor which has to be investigated and used in developing the product being designed.

	Mobile Phone

	Anthropometric Factor
	Width of Button.
	Anthropometric Consideration
	Width of Human Finger.

	Physiological Factor
	Positioning of buttons in relation to the shape of the phone.
	Physiological Consideration
	Range of movements available to the hand and digits in that position.

	Psychological Factor
	User must know when a button has been pressed properly.
	Psychological Consideration
	There is a noise / a change in the pressure needed to press the button down / a change on the screen.


Case Study – Kettle
	Anthropometric Factors
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Case Study – Car Driving Controls and Dashboard
	Anthropometric Factors
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Case Study – Bank Cash Machine
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