Ergonomics for electronics equipment design:
What is ergonomics:

· Ergonomics can be defined broadly as the scientific study of the relationship between man and his working environment.

· The environment also includes products, machines, instruments, living and working space, apparels-any object created by man for beneficial use.

· This relationship between man and his working environment is studied vis-à-vis the application of anatomical, physiological and psychological knowledge.

· The relationship can be any one of the following:

· Man-Machine interaction: This involves influences on the operator and his decisions of displays, controls, panel layouts, mobility, weight, rate of information, dissimilation, ease of handling, comfort etc.

· Man-Workspace interaction: This involves influences on the operator’s position, posture, reach, machine size, furniture, adjacent machines, structures etc.
· Man- Environment interaction:  This involves influences upon behavior and performance of physical, chemical and psychological aspects like light and color, noise, temperature, gravity, ventilation, radiation, pollution, movement, work team command structure, risks, social prestige, corporate image, neighborhood etc.
Why ergonomics should necessarily be incorporated:
· Ergonomics aims at achieving a man-machine system designed as a whole with man being complementary to machine and machine being complementary to the abilities and capacities of man.
· Ignoring ergonomics requirements results in increasing the shift of focus from man as the centre, to machine as the centre, distorting the whole concept of machines to help man.

· Machines / products / equipments which otherwise seem to be well-designed, can cause untold damage to human beings. Several examples to illustrate this fact is as follows:

· The automobiles currently used on Indian roads play a major role in causing accidents. The driver’s seat is very low, resulting in severely curtailing his view.
· The luggage trolley at railway stations lead to a host of physical problems for the coolies. The bad mechanical design results in extreme fatigue.

· The widely used computer screens pose a grave radiation hazard apart from injury to eyes.

· Another reason why ergonomics is necessary is to improve human productivity.

How ergonomics is incorporated into the design:
· The principles of ergonomics should be incorporated at the design stage itself.
· Human body measurement is a major tool for ergonomists. The branch of ergonomics which collects and consolidates data on human body dimensions is called as anthropometry.

· In dynamic anthropometry, the limits of movement of various parts of the body are studied. The physical endurance capacity of muscles, joints etc. are also essential data for ergonomics.

· By designing a product to suit human body characteristics and physical limitations, one ensures that the interaction between man and machine operates smoothly.

Application of ergonomics in design:

· The following are basic ergonomic requirements for any product design:

· Product must be safe.

· It must be reliable.

· It must be easy to handle.

· All operations must be within users limit.

· Operations must follow the natural phenomenon of users.

· All operations must involve low physiological / psychological cost of operations.

· Basic awareness of ergonomics can influence the design at the concept stage itself. An example of how ergonomics influences the design is given below. 

· In a cotton moisture meter,

· The sensing probes should have a handle with which one could thrust it into a cotton bale.
· The direction of force and its possible effects on the wrist joint, the lateral flexion of the thumb and the pressure points on the palm were also considered.

· The direction of force should coincide with the path of resistance which ensures that the wrist joint is not overburdened.

· There should be sufficient area of contact between product and hand.

· In most small industrial electronics equipment, application of ergonomics is largely confined to control panel organization, enclosures and environment of use.

· Control panels:

· Control panels require maximum attention and careful design since they form the main interaction point.

· Arrangement of the various controls and displays, layout of various active, passive and neutral elements on the panel, rate of information dissimilation, color graphics, materials and finishes are the various factors to be considered ergonomically.
· Enclosures:

The following must be considered for enclosures:

· Size and shape
· Weight

· Accessibility for assembly, maintenance, service etc.

· Safety, electrical grounding, openings, protrusions, sharp corners, terminals, heat sources etc.

· Maneuverability

· Position of control panel on the product.
· Environment:

· Illumination
· Ambient temperature

· Noise level

· Indoors/outdoors use

· Furniture

· Some of the above considerations are explained:

· Size :

· There are equipments such as telephone exchange racks, process control equipment, power electronics equipment (3-phase inverter) which are large in size. In such cases the height of the equipment has to be within reach of the user.
· Also there should be a limit to miniaturization. The problem is acute in consumer electronics like calculators, watches, pocket TVs etc. For example, the existing LED around (5 mm diameter) is small enough to get lost in crowded control panel.

· Shape :
· This is the single most important factor contributing to bad design; the problem is acute in the case of table-top, hand-held and portable equipment.

· If the display panel height is below the waist-line of the operator, then its inclination should be 45 degree to the face of the equipment.
· Weight :

· The weight that can be handled by a single person comfortably is 10 kg.

· In case the weight of the product exceeds this and needs constant transportation, then handles need to be provided.

· In case of laboratory desk-top equipment exceeding 10 kg in weight, provision must be made for two persons to lift the product.

· For portable products weighing more than 25 kg, castor wheels are recommended.

· In case of field equipment, the centre of gravity of the equipment should be aligned with the centre of the grasping hand.

