
“Health and Industrial Safety”.

In Section 1 of this course you will cover these topics:
The Safety And Health Manager

Development Of The Safety And Health Function

Concepts Of Hazard Avoidance

Impact Of Federal Regulation

Topic : The Safety And Health Manager

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Safety

 Understand the Types of Safety

 Understand the Risks and Responses

Definition/Overview:

Safety: Safetyis the state of being "safe" the condition of being protected against physical,

social, spiritual, financial, political, emotional, occupational, psychological, educational or

other types or consequences of failure, damage, error, accidents, harm or any other event

which could be considered non-desirable. This can take the form of being protected from the

event or from exposure to something that causes health or economical losses. It can include

protection of people or of possessions.

Normative safety: Normative safetyis a term used to describe products or designs that meet

applicable design standards.

Substantive safety: Substantive safetymeans that the real-world safety history is favorable,

whether or not standards are met.
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Key Points:

1. Safety

Safety is the state of being "safe" the condition of being protected against physical, social,

spiritual, financial, political, emotional, occupational, psychological, educational or other

types or consequences of failure, damage, error, accidents, harm or any other event which

could be considered non-desirable. This can take the form of being protected from the event

or from exposure to something that causes health or economical losses. It can include

protection of people or of possessions. There also are two slightly different meanings of

safety, for example, home safety may indicate a building's ability to protect against external

harm events (like weather, home invasion, etc), and the second that its internal installations

(like appliances, stairs, etc) are safe (not dangerous or harmful) for its habitants. Safety can

be limited in relation to some guarantee or a standard of insurance to the quality and useful

function of an object or organization. It is used in order to ensure that the object or

organization will do only what it is meant to do.

It is important to realize that safety is relative. Eliminating all risk, if even possible, would be

extremely difficult and very expensive. A safe situation is one where risks of injury or

property damage are low and manageable. It is important to distinguish between products that

meet standards, that are safe, and those that merely feel safe. The highway safety community

uses these terms:

2. Types of safety

It is important to distinguish between products that meet standards, that are safe, and

those that merely feel safe. The highway safety community uses these terms:

2.1 Normative safety

Normative safety is a term used to describe products or designs that meet applicable

design standards and protection.

2.2 Substantive safety

Substantive or objective safety means that the real-world safety history is favorable,

whether or not standards are met.

2.3 Perceived safety

Perceived or subjective safety refers to the level of comfort of users. For example,

traffic signals are perceived as safe, yet under some circumstances, they can increase
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traffic crashes at an intersection. Traffic roundabouts have a generally favorable

safety record yet often make drivers nervous.

3. Risks and Responses

Safety is generally interpreted as implying a real and significant impact on risk of death,

injury or damage to property. In response to perceived risks many interventions may be

proposed with engineering responses and regulation being two of the most common.

Probably the most common individual response to perceived safety issues is insurance, which

compensates for or provides restitution in the case of damage or loss. System safety and

reliability engineering is an engineering discipline. Continuous changes in technology,

environmental regulation and public safety concerns make the analysis of complex safety-

critical systems more and more demanding. A common fallacy, for example among electrical

engineers regarding structure power systems, is that safety issues can be readily deduced. In

fact, safety issues have been discovered one by one, over more than a century in the case

mentioned, in the work of many thousands of practitioners, and cannot be deduced by a

single individual over a few decades.

Knowledge of the literature, the standards and custom in a field is a critical part of safety

engineering. A combination of theory and track record of practices is involved, and track

record indicates some of the areas of theory that are relevant. (In the USA, persons with a

state license in Professional Engineering in Electrical Engineering are expected to be

competent in this regard, the foregoing notwithstanding, but most electrical engineers have no

need of the license for their work.) Safety is often seen as one of a group of related

disciplines: quality, reliability, availability, maintainability and safety. (Availability is

sometimes not mentioned, on the principle that it is a simple function of reliability and

maintainability.) These issues tend to determine the value of any work, and deficits in any of

these areas are considered to result in a cost, beyond the cost of addressing the area in the

first place; good management is then expected to minimize total cost.

Topic : Development Of The Safety And Health Function

Topic Objective:

At the end of this topic student would be able to:
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 Learn about the Occupational safety

 Understand the Hazard, risk, and outcome

Definition/Overview:

Safety: Safetyis the state of being "safe" the condition of being protected against physical,

social, spiritual, financial, political, emotional, occupational, psychological, educational or

other types or consequences of failure, damage, error, accidents, harm or any other event

which could be considered non-desirable. This can take the form of being protected from the

event or from exposure to something that causes health or economical losses. It can include

protection of people or of possessions.

Key Points:

1. Occupational Safety

Occupational safety and health is a cross-disciplinary area concerned with protecting the

safety, health and welfare of people engaged in work or employment. As a secondary effect,

it may also protect co-workers, family members, employers, customers, suppliers, nearby

communities, and other members of the public who are impacted by the workplace

environment. Since 1950, the International Labour Organization (ILO) and the World Health

Organization (WHO) have shared a common definition of occupational health. It was adopted

by the Joint ILO/WHO Committee on Occupational Health at its first session in 1950 and

revised at its twelfth session in 1995. The definition reads: "Occupational health should aim

at: the promotion and maintenance of the highest degree of physical, mental and social well-

being of workers in all occupations; the prevention amongst workers of departures from

health caused by their working conditions; the protection of workers in their employment

from risks resulting from factors adverse to health; the placing and maintenance of the worker

in an occupational environment adapted to his physiological and psychological capabilities;

and, to summarize, the adaptation of work to man and of each man to his job.

"The reasons for establishing good occupational safety and health standards are frequently

identified as: Moral - An employee should not have to risk injury at work, nor should others

associated with the work environment. Economic - many governments realize that poor

occupational safety and health performance results in cost to the State (e.g. through social
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security payments to the incapacitated, costs for medical treatment, and the loss of the

"employability" of the worker). Employing organisations also sustain costs in the event of an

incident at work (such as legal fees, fines, compensatory damages, investigation time, lost

production, lost goodwill from the workforce, from customers and from the wider

community).Legal - Occupational safety and health requirements may be reinforced in civil

law and/or criminal law; it is accepted that without the extra "encouragement" of potential

regulatory action or litigation, many organisations would not act upon their implied moral

obligations.

2. Modern occupational safety

Modern occupational safety and health legislation usually demands that a risk assessment be

carried out prior to making an intervention. This assessment should identify the hazards and

identify all affected by the hazard. The calculation of risk is based on the likelihood or

probability of the harm being realised and the severity of the consequences. This can be

expressed mathematically as a quantitative assessment (by assigning low, medium and high

likelihood and severity with integers and multiplying them to obtain a risk factor, or

qualitatively as a description of the circumstances by which the harm could arise. The

assessment should be recorded and reviewed periodically and whenever there is a significant

change to work practices. The assessment should include practical recommendations to

control the risk. Once recommended controls are implemented, the risk should be re-

calculated to determine of it has been lowered to an acceptable level. Generally speaking,

newly introduced controls should lower risk by one level, i.e. from high to medium or from

medium to low. The precautionary principle is an increasingly used method for reducing

potential chemical or biological OSHrisks.

3. Hazard, risk, and outcome

Hazard, risk, and outcome are used in other fields to describe e.g. environmental damage, or

damage to equipment. However, in the context of OSH, harm generally describes the direct

or indirect degradation, temporary or permanent, of the physical, mental, or social well-being

of workers. For example, repetitively carrying out manual handling of heavy objects is a

hazard. The outcome would be a musculoskeletal disorder (MSD). The risk can be expressed

numerically, (e.g. a 0.5 or 50/50 chance of the outcome occurring during a year), qualitatively

as "high/medium/low", or using a more complicated classification scheme
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Topic : Concepts Of Hazard Avoidance

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Hazard

 Understand the Modes of Hazard

 Understand the causes of Hazards

 Learn about Emergency

 Understand how to manage emergency

Definition/Overview:

Hazard: A Hazard is a situation which poses a level of threat to life, health, property or

environment. Most hazards are dormant or potential, with only a theoretical risk of harm,

however, once a hazard becomes 'active', it can create an emergency situation.

Key Points:

1. Modes of a Hazard

A hazard is usually used to describe a potentially harmful situation, although not usually the

event itself - once the incident has started it is classified as an emergency or incident. There

are a number of modes for a hazard, which include:

 Dormant - The situation has the potential to be hazardous, but no people, property or

environment is currently affected by this. For instance, a hillside may be unstable, with the

potential for a landslide, but there is nothing below or on the hillside which could be affected.

 Potential - Also known as 'Armed', this is a situation where the hazard is in the position to

affect persons, property or environment. This type of hazard is likely to require further risk

assessment.
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 Active - The hazard is certain to cause harm, as no intervention is possible before the incident

occurs.

 Mitigated - A potential hazard has been identified, but actions have been taken in order to

ensure it does not become an incident. This may not be an absolute guarantee of no risk, but it

is likely to have been undertaken to significantly reduce the danger.

2. Classifying Hazards

By its nature, a hazard involves something which could potentially be harmful to a person's

life, health, property or to the environment. There are a number of methods of classifying a

hazard, but most systems use some variation on the factors of Likelihood of the hazard

turning into an incident and the Seriousness of the incident if it were to occur.

A common method is to score both likelihood and seriousness on a numerical scale (with the

most likely and most serious scoring highest) and multiplying one by the other in order to

reach a comparative score. Risk = Likelihood of Occurrence x Seriousness if incident

occurred. This score can then be used to identify which hazards may need to be mitigated. A

low score on likelihood of occurrence may mean that the hazard is dormant, whereas a high

score would indicate that it may be an Active hazard.

3. Causes of Hazards

There are many causes , but they can broadly be termed into:

 Natural - Natural hazards include anything which is caused by a natural process, and can

include obvious hazards such as volcanoes to smaller scale hazards such as loose rocks on a

hillside

 Man made - Hazards created by humans, which includes a huge array of possibilities,

probably too many to list, as it includes long term (and sometimes disputed) effects such as

global warming to immediate hazards such as building sites

 Activity related - Some hazards are created by the undertaking of a certain activity, and the

cessation of the activity will negate the risk. This includes hazards i.e. flying.

4. Emergency

An emergency is a situation which poses an immediate risk to health, life, property or

environment. Most emergencies require urgent intervention to prevent a worsening of the
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situation, although in some situations, mitigation may not be possible and agencies may only

be able to offer palliative care for the aftermath. Whilst some emergencies are self evident

(such as a natural disaster which threatens many lives), many smaller incidents require the

subjective opinion of an observer (or affected party) in order to decide whether it qualifies as

an emergency. The precise definition of an emergency, the agencies involved and the

procedures used, vary by jurisdiction, and this is usually set by the government, whose

agencies (emergency services) are responsible for emergency planning and management.

5. Managing Emergency

There are many protocols which the emergency services use in dealing with an emergency,

which usually start with planning before an emergency occurs. One commonly used system

for demonstrating the phases is shown here on the right. The planning phase starts at

preparedness, where the agencies decide on how they will respond to a given incident or set

of circumstances. This should ideally include lines of command and control, and division of

activities between agencies. This avoids potentially negative situations such as three separate

agencies all starting an official rest centre for victims of a disaster.

Following an emergency occurring, the agencies then move to a response phase, where they

execute their plans, and may end up improvising some areas of their response (due to gaps in

the planning phase, which are inevitable due to the individual nature of most incidents).

Agencies may then be involved in recovery following the incident, where they assist in the

clear up from the incident, or help the people involved overcome their mental trauma. The

final phase in the circle is mitigation which involves taking steps to ensure that no re-

occurrence is possible, or putting additional plans in place to ensure less damage is done.

This should feed back in to the preparedness stage, with updated plans in place to deal with

future emergencies, thus completing the circle.
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Topic : Impact Of Federal Regulation

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Code of Federal Regulations

 Understand the Administrative Procedure Act

 Understand the National implementing legislation

Definition/Overview:

Regulation: Regulation refers to "controlling human or societal behaviour by rules or

restrictions.

Key Points:

1. Code of Federal Regulations

The Code of Federal Regulations (CFR) is the codification of the general and permanent rules

and regulations (sometimes called administrative law) published in the Federal Register by

the executive departments and agencies of the Federal Government of the United States. The

CFR is published by the Office of the Federal Register, an agency of the National Archives

and Records Administration.

2. Background

Administrative law exists because the United States Congress often grants broad authority to

executive branch agencies to interpret the statutes in the United States Code (and in

uncodified statutes) which the agencies are entrusted with enforcing. Congress may be too

busy or congested to micromanage the jurisdiction of those agencies by writing statutes that

cover every possible detail, or Congress may determine that the technical specialists at the

agency are best equipped to develop detailed applications of statutes to particular fact

patterns as they arise. Under the Administrative Procedure Act, the agencies are permitted to

promulgate detailed rules and regulations through a public "rulemaking" process where the
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public is allowed to comment, known as public information. After a period of time, the rules

and regulations are usually published in the Federal Register.

3. Administrative Procedure Act

The Administrative Procedure Act (APA) is the United States federal law that governs the

way in which administrative agencies of the federal government of the United States may

propose and establish regulations. The APA also sets up a process for the United States

federal courts to directly review agency decisions. It is one of the most important pieces of

United Statesadministrative law. The Act became law in 1946. The APA applies to both the

federal executive departments and the independent agencies. U.S. Senator Pat McCarran

called the APA "a bill of rights for the hundreds of thousands of Americans whose affairs are

controlled or regulated" by federal government agencies. The text of the APA can be found

under Title 5 of the United States Code, beginning at Section 500.

4. National implementing legislation

Different states take different approaches to legislation, regulation, and enforcement. In the

European Union, member states have enforcing authorities to ensure that the basic legal

requirements relating to occupational safety and health are met. In many EU countries, there

is strong cooperation between employer and worker organisations (e.g. Unions) to ensure

good OSH performance as it is recognized this has benefits for both the worker (through

maintenance of health) and the enterprise (through improved productivity and quality). In

1996 the European Agency for Safety and Health at Work was founded.

Member states of the European Union have all transposed into their national legislation a

series of directives that establish minimum standards on occupational safety and health.

These directives (of which there are about 20 on a variety of topics) follow a similar structure

requiring the employer to assess the workplace risks and put in place preventive measures

based on a hierarchy of control. This hierarchy starts with elimination of the hazard and ends

with personal protective equipment.

In the UK, health and safety legislation is drawn up and enforced by the Health and Safety

Executive and local authorities (the local council) under the Health and Safety at Work Act

1974. Increasingly in the UKthe regulatory trend is away from prescriptive rules, and towards
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risk assessment. Recent major changes to the laws governing asbestos and fire safety

management embrace the concept of risk assessment.

In Section 2 of this course you will cover these topics:
Information Systems

Process Safety And Disaster Preparedness

Buildings And Facilities

Ergonomics

Topic : Information Systems

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Information System

 Understand the Healthcare Management Informatics

 Learn about the Health Informatics Law

Definition/Overview:

Information: Information as a concept has a diversity of meanings, from everyday usage to

technical settings. Generally speaking, the concept of information is closely related to notions

of constraint, communication, control, data, form, instruction, knowledge, meaning, mental

stimulus, pattern, perception, and representation.

Law: Law is a system of rules, usually enforced through a set of institutions. It shapes

politics, economics and society in numerous ways and serves as the foremost social mediator

in relations between people.
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Key Points:

1. Information System

An Information System (IS) is the system of persons, data records and activities that process

the data and information in a given organization, including manual processes or automated

processes. Usually the term is used erroneously as a synonym for computer-based

information systems, which is only the Information technologies component of an

Information System. The computer-based information systems are the field of study for

Information technologies (IT); however these should hardly be treated apart from the bigger

Information System that they are always involved in. Health informatics or medical

informatics is the intersection of information science, computer science, and health care. It

deals with the resources, devices, and methods required to optimize the acquisition, storage,

retrieval, and use of information in health and biomedicine. Health informatics tools include

not only computers but also clinical guidelines, formal medical terminologies, and

information and communication systems. Sub-domains of biomedical or health care

informatics include: clinical informatics, nursing informatics, imaging informatics, consumer

health informatics, public health informatics, dental informatics, clinical research informatics,

bioinformatics, veterinary informatics, pharmacy informatics and healthcare management

informatics.

Information systems deal with the development, use and management of an organization's IT

infrastructure. In the post-industrial, information age, the focus of companies has shifted from

being product oriented to knowledge oriented, in a sense that market operators today compete

on process and innovation rather than product: the emphasis has shifted from the quality and

quantity of production, to the production process itself, and the services that accompany the

production process. The biggest asset of companies today, is their information, represented in

people, experience, know-how, innovations (patents, copyrights, trade secrets), and for a

market operator to be able to compete, he/she must have a strong information infrastructure,

at the heart of which, lies the information technology infrastructure.

2. Healthcare Management Informatics
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Healthcare Management Informatics (HMI) can be defined as that subset of health

informatics dedicated to the study, design and implementation of information technology

solutions in support of the practice of healthcare management in all its forms - including, but

not limited to, primary care and general practice, sub acute and rehabilitation care, and

hospital care. Furthermore, HMI involves the study of the needs of healthcare management

practitioners, including in information presentation and in decision support. The Australasian

based Special Interest Group in Healthcare Management Informatics and Computing

(SHMIC), hosted as a web based group, has a specific focus on this topic, and has members

from multiple disciplines from across the Australian and Asian regions interested in

developing further the discipline of HMI.

3. Health Informatics Law

Health informatics law deals with evolving and sometimes complex legal principles as they

apply to information technology in health-related fields. It addresses the privacy, ethical and

operational issues that invariably arise when electronic tools, information and media are used

in health care delivery. Health Informatics Law also applies to all matters that involve

information technology, health care and the interaction of information. It deals with the

circumstances under which data and records are shared with other fields or areas that support

and enhance patient care.

Topic : Process Safety And Disaster Preparedness

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Disaster

 Understand the Emergency Management

Definition/Overview:

Preparedness: Preparedness refers to the state of being prepared for specific or unpredictable

events or situations. Preparedness is an important quality in achieving goals and in avoiding
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and mitigating negative outcomes. It is a major phase of emergency management, and is

particularly valued in areas of competition such as sport and military science.

Key Points:

1. Disaster

A disaster is the tragedy of a natural or man-made hazard (a hazard is a situation which poses

a level of threat to life, health, property, or environment) that negatively affects society or

environment. In contemporary academia, disasters are seen as the consequence of

inappropriately managed risk. These risks are the product of hazards and vulnerability.

Hazards that strike in areas with low vulnerability are not considered a disaster, as is the case

in uninhabited regions. Developing countries suffer the greatest costs when a disaster hits

more than 95 percent of all deaths caused by disasters occur in developing countries, and

losses due to natural disasters are 20 times greater (as a percentage of GDP) in developing

countries than in industrialized countries. A disaster can be defined as any tragic event that

may involve at least one victim of circumstance, such as an accident, fire, terrorist attack, or

explosion.

2. Emergency Management

Emergency management (or disaster management) is the discipline of dealing with and

avoiding risks. It is a discipline that involves preparing for disaster before it happens, disaster

response (e.g. emergency evacuation, quarantine, mass decontamination, etc.), as well as

supporting, and rebuilding society after natural or human-made disasters have occurred. In

general, any Emergency management is the continuous process by which all individuals,

groups, and communities manage hazards in an effort to avoid or ameliorate the impact of

disasters resulting from the hazards. Actions taken depend in part on perceptions of risk of

those exposed. Effective emergency management relies on thorough integration of

emergency plans at all levels of government and non-government involvement. Activities at

each level (individual, group, community) affect the other levels. It is common to place the
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responsibility for governmental emergency management with the institutions for civil defense

or within the conventional structure of the emergency services. In the private sector,

emergency management is sometimes referred to as business continuity planning.

Emergency Management is one of a number of terms which, since the end of the Cold War,

have largely replaced Civil defense, whose original focus was protecting civilians from

military attack. Modern thinking focuses on a more general intent to protect the civilian

population in times of peace as well as in times of war. Another current term, Civil Protection

is widely used within the European Union and refers to government-approved systems and

resources whose task is to protect the civilian population, primarily in the event of natural and

human-made disasters. Within EU countries the term Crisis Management emphasises the

political and security dimension rather than measures to satisfy the immediate needs of the

civilian population.

The academic trend is towards using the more comprehensive term disaster risk reduction,

particularly for emergency management in a development management context. The nature of

emergency management is highly dependent on economic and social conditions local to the

emergency, or disaster. This is true to the extent that some disaster relief experts such as Fred

Cuny have noted that in a sense the only real disasters are economic. Experts, such as Cuny,

have long noted that the cycle of emergency management must include long-term work on

infrastructure, public awareness, and even human justice issues. This is particularly important

in developing nations. The process of emergency management involves four phases:

mitigation, preparedness, response, and recovery.

An efficient preparedness measure is an emergency operations center (EOC) combined with a

practiced region-wide doctrine for managing emergencies. Another preparedness measure is

to develop a volunteer response capability among civilian populations. Since, volunteer

response is not as predictable and planable as professional response; volunteers are most

effectively deployed on the periphery of an emergency. Another aspect of preparedness is

casualty prediction, the study of how many deaths or injuries to expect for a given kind of

event. This gives planners an idea of what resources need to be in place to respond to a

particular kind of event.
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Topic : Buildings And Facilities

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Facility Management

 Understand the Property Management

 Understand Miltigation

Definition/Overview:

Building: In architecture, construction, engineering and real estate development the word

building may refer an act of construction (i.e. the activity of building, see also builder).

Facility: The word facility may refer to a term used to describe financial assistance programs

offered by lending institutions to help companies acquire capital.

Key Points:

1. Facility Management

Facility management or facilities management is the management of communal buildings

such as offices or colleges. The facilities and services provided include air conditioning,

cleaning, decoration, electric power, lighting and security. The term facility management is

similar to property management but is applied to larger commercial properties where the

management and operation of the buildings is more complex. Some or all of these aspects can

be assisted by computer programs.

2. Property Management

Property management is the operation of commercial, industrial and/or residential real estate.

This is much akin to the role of management in any business. One important role is that of

liaison between the landlord and/or the management firm operating on the landlord's behalf

and tenant. Duties of property management include accepting rent, responding to and

addressing maintenance issues, advertising vacancies for landlords, and doing credit and
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background checks on tenants. In exchange for the service they provide, property

management companies charge landlords a percentage of the gross rent collected each month.

Property managers may manage construction, development, repair and maintenance on a

property. Property manager relations with tenants give a face to the landlord and provide a

buffer for those landlords desiring to distance themselves from their tenant constituency.

There are many facets to this profession, including participating in or initiating litigation with

tenants, contractors and insurance agencies. Litigation is at times considered a separate

function, set aside for trained attorneys. Although a person will be responsible for this in

his/her job description, there may be an attorney working under a property manager. Special

attention is given to landlord/tenant law and most commonly evictions, non-payment,

harassment, reduction of pre-arranged services, and public nuisance are legal subjects that

gain the most amount of attention from property managers. Therefore, it is a necessity that a

property manager be current with applicable municipal, county and state laws and practices.

Property management,like facility management, is increasingly facilitated by computer aided

facility management (CAFM).

3. Mitigation

Personal mitigation is mainly about knowing and avoiding unnecessary risks. This includes

an assessment of possible risks to personal/family health and to personal property. One

example of mitigation would be to avoid buying property that is exposed to hazards, e.g. in a

flood plain, in areas of subsidence or landslides. Homeowners may not be aware of a property

being exposed to a hazard until it strikes. However, specialists can be hired to conduct risk

identification and assessment surveys. Purchase of insurance covering the most prominent

identified risks is a common measure. Personal structural mitigation in earthquake prone

areas includes installation of an Earthquake Valve to instantly shut off the natural gas supply

to a property, seismic retrofits of property and the securing of items inside a building to

enhance household seismic safety.

The latter may include the mounting of furniture, refrigerators, water heaters and breakables

to the walls, and the addition of cabinet latches. In flood prone areas houses can be built on

poles, as in much of southern Asia. In areas prone to prolonged electricity black-outs

installation of a generator would be an example of an optimal structural mitigation measure.
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The construction of storm cellars and fallout shelters are further examples of personal

mitigative actions.

Unlike mitigation activities, which are aimed at preventing a disaster from occurring,

personal preparedness focuses on preparing equipment and procedures for use when a

disaster occurs, i.e. planning. Preparedness measures can take many forms including the

construction of shelters, installation of warning devices, creation of back-up life-line services

(e.g. power, water, sewage), and rehearsing evacuation plans. Two simple measures can help

prepare the individual for sitting out the event or evacuating, as necessary. For evacuation, a

disaster supplies kit may be prepared and for sheltering purposes a stockpile of supplies may

be created. The preparation of a survival kit, commonly referred to as a "72-hour kit", is often

advocated by authorities. These kits may include food, medicine, flashlights, candles and

money.

Topic : Ergonomics

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Ergonomics

 Understand the Ergonomic research

 Learn about the Aspects of Ergonomics

 Understand the Domains of Ergonomics

 Learn about the History of Ergonomics

Definition/Overview:

Ergonomics: Ergonomics is the scientific discipline concerned with designing according to

the human needs, and the profession that applies theory, principles, data and methods to

design in order to optimize human well-being and overall system performance. The field is

also called human engineering, and human factors engineering.
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Key Points:

1. Ergonomic Research

Ergonomic research is primarily performed by ergonomists, who study human capabilities in

relationship to their work demands. Information derived from ergonomists contributes to the

design and evaluation of tasks, jobs, products, environments and systems in order to make

them compatible with the needs, abilities and limitations of people. In the UKthe professional

body for ergonomists is the Ergonomics Society. Ergonomics is a science concerned with the

fit between people and their work. It takes account of the worker's capabilities and limitations

in seeking to ensure that tasks, equipment, information and the environment suit each worker.

Ergonomics draws on many disciplines in its study of humans and their environments,

including anthropometry, biomechanics, mechanical engineering, industrial engineering,

industrial design, kinesiology, physiology and psychology.

Typically, an ergonomist will have a BA or BS in Psychology, Industrial/Mechanical

Engineering or Health Sciences, and usually an MA, MS or PhD in a related discipline. Many

universities offer Master of Science degrees in Ergonomics, while some offer Master of

Ergonomics or Master of Human Factors degrees. More recently, occupational therapists

have been moving into the field of ergonomics and the field has been heralded as one of the

top ten emerging practice areas to watch for in the new millennium.

2. Aspects of Ergonomics

There are five aspects of ergonomics, safety, comfort, ease of use, productivity/performance,

and aesthetics. Based on these aspects of ergonomics, examples are given of how products or

systems could benefit from redesign based on ergonomic principles.

 Safety - Medicine bottles: The print on them could be larger so that a sick person who may

have impaired vision (due to sinuses, etc.) can more easily see the dosages and label.

Ergonomics could design the print style, color and size for optimal viewing.

 Comfort - Alarm clock display: Some displays are harshly bright, drawing ones eye to the

light when surroundings are dark. Ergonomic principles could redesign this based on contrast

principles.

 Ease of use - Street Signs: In a strange area, many times it is difficult to spot street signs.

This could be addressed with the principles of visual detection in ergonomics.

 Productivity/performance - HD TV: The sound on HD TV is much lower than regular TV.

So when you switch from HD to regular, the volume increases dramatically. Ergonomics

recognizes that this difference in decibel level creates a difference in loudness and hurts
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human ears and this could be solved by evening out the decibel levels. Voicemail

instructions: It takes too long to have to listen to all of the obvious instructions. Ergonomics

could address this by providing more options to the user, enabling them to easily and quickly

skip the instructions.

 Aesthetics - Signs in the workplace: Signage should be made consistent throughout the

workplace to not only be aesthetically pleasing, but also so that information is easily

accessible for all signs.

3. Domains of Ergonomics

The IEA divides ergonomics broadly into three domains:

 Physical ergonomics: It is concerned with human anatomical, anthropometric, physiological

and biomechanical characteristics as they relate to physical activity. (Relevant topics include

working postures, materials handling, repetitive movements, work related musculoskeletal

disorders, workplace layout, safety and health.)

 Cognitive ergonomics: It is concerned with mental processes, such as perception, memory,

reasoning, and motor response, as they affect interactions among humans and other elements

of a system. (Relevant topics include mental workload, decision-making, skilled

performance, human-computer interaction, human reliability, work stress and training as

these may relate to human-system design.)

 Organizational ergonomics: It is concerned with the optimization of socio-technical

systems, including their organizational structures, policies, and processes.(Relevant topics

include communication, crew resource management, work design, design of working times,

teamwork, participatory design, community ergonomics, cooperative work, new work

paradigms, virtual organizations, telework, and quality management.)

4. History of Ergonomics

The foundations of the science of ergonomics appear to have been laid within the context of

the culture of Ancient Greece. A good deal of evidence indicates that Hellenic civilization in

the 5th century BCE used ergonomic principles in the design of their tools, jobs, and

workplaces. One outstanding example of this can be found in the description Hippocrates

gave of how a surgeon's workplace should be designed. They aimed to improve efficiency by

eliminating unnecessary steps and actions. By applying this approach, the Gilbreths reduced

the number of motions in bricklaying from 18 to 4.5, allowing bricklayers to increase their
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productivity from 120 to 350 bricks per hour. World War II marked the development of new

and complex machines and weaponry, and these made new demands on operators' cognition.

The decision-making, attention, situational awareness and hand-eye coordination of the

machine's operator became key in the success or failure of a task. It was observed that fully

functional aircraft, flown by the best-trained pilots, still crashed. In 1943, Alphonse

Chapanis, a lieutenant in the U.S. Army, showed that this so-called "pilot error" could be

greatly reduced when more logical and differentiable controls replaced confusing designs in

airplane cockpits. In the decades since the war, ergonomics has continued to flourish and

diversify. The Space Age created new human factors issues such as weightlessness and

extreme g-forces. How far could environments in space be tolerated, and what effects would

they have on the mind and body? The dawn of the Information Age has resulted in the new

ergonomics field of human-computer interaction (HCI). Likewise, the growing demand for

and competition among consumer goods and electronics has resulted in more companies

including human factors in product design. At home, work, or play new problems and

questions must be resolved constantly. People come in all different shapes and sizes, and with

different capabilities and limitations in strength, speed, judgment, and skills. All of these

factors need to be considered in the design function. To solve design problems, physiology

and psychology must be included with an engineering approach.

In Section 3 of this course you will cover these topics:
Health And Toxic Substances

Environmental Control And Noise

Flammable And Explosive Materials

Personal Protection And First Aid

Topic : Health And Toxic Substances

Topic Objective:

At the end of this topic student would be able to:
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 Learn about the Toxin

 Understand the Biotoxins

 Learn about the Environmental Toxins and Fetal Development

 Understand the Toxicity

 Understand the factors influencing toxity

Definition/Overview:

Toxin: A toxin is a poisonous substance produced by living cells or organisms that is active

at very low concentrations.

Key Points:

1. Toxin

A toxin is a poisonous substance produced by living cells or organisms that is active at very

low concentrations. Toxins can be small molecules, peptides, or proteins and are capable of

causing disease on contact or absorption with body tissues by interacting with biological

macromolecules such as enzymes or cellular receptors. Toxins vary greatly in their severity,

ranging from usually minor and acute (as in a bee sting) to almost immediately deadly (as in

botulinum toxin).

2. Biotoxins

Biotoxins vary greatly in purpose and mechanism, and can be highly complex (the venom of

the cone snail contains dozens of small proteins, each targeting a specific nerve channel or

receptor), or relatively small protein.

Biotoxins in nature have two primary functions. One is called Predation (spider, snake,

scorpion, jellyfish, and wasp). And second is called Defense (bee, poison dart frog, deadly

nightshade, honeybee, and wasp).

3. Environmental Toxins and Fetal Development

It has long been known that the fetus can be sensitive to impacts from adverse environmental

exposures. Fetal development can be affected by exposures that occur to either parent prior to
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conception and to the mother post conception. Historically, it was recognized that certain

infections or poisons that were harmful to the pregnant woman often were as harmful, or

more harmful, to the fetus. Infectious syndromes such as congenital rubella syndrome and

congenital syphilis were examples. In the last century evidence emerged that certain

environmental exposures that were not obviously harmful to the mother could cause serious

harm to the fetus. Substances that caused birth defects and other adverse effects to the fetus,

in the absence of recognized toxicity to mothers, were: genital abnormalities and vaginal

cancer occurring among girls born to mothers given the estrogenic hormone diethylstilbestrol

during pregnancy; phocomelia (failure of growth of limb buds) to babies born to mothers who

took thalidomide to control nausea during pregnancy; and Minamata disease, an epidemic of

babies born with severe mental retardation and deformities due to mercury poisoning caused

by mothers eating methylmercury contaminated fish from Minimata Bay in Japan. More

recently, maternal tobacco smoking and even environmental tobacco smoke, modest

consumption of ethanol during pregnancy, and low levels of exposure to lead and mercury

have been found to be have adverse impacts on fetal growth and development.

4. Toxicity

Toxicity is the degree to which a substance is able to damage an exposed organism. Toxicity

can refer to the effect on a whole organism, such as an animal, bacterium, or plant, as well as

the effect on a substructure of the organism, such as a cell (cytotoxicity) or an organ

(organotoxicity), such as the liver (hepatotoxicity). By extension, the word may be

metaphorically used to describe toxic effects on larger and more complex groups, such as the

family unit or society at large. A central concept of toxicology is that effects are dose-

dependent; even water can lead to water intoxication when taken in large enough doses,

whereas for even a very toxic substance such as snake venom there is a dose below which

there is no detectable toxic effect.

Toxicity can be measured by the effects on the target (organism, organ, tissue or cell).

Because individuals typically have different levels of response to the same dose of a toxin, a

population-level measure of toxicity is often used which relates the probability of an outcome

for a given individual in a population. One such measure is the LD. When such data does not

exist, estimates are made by comparison to known similar toxic things, or to similar

exposures in similar organisms. Then "safety factors" are added to account for uncertainties

in data and evaluation processes. For example, if a dose of toxin is safe for a laboratory rat,
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one might assume that one tenth that dose would be safe for a human, allowing a safety factor

of 10 to allow for interspecies differences between two mammals; if the data are from fish,

one might use a factor of 100 to account for the greater difference between two chordate

classes (fish and mammals). Similarly, an extra protection factor may be used for individuals

believed to be more susceptible to toxic effects such as in pregnancy or with certain diseases.

Or, a newly synthesized and previously unstudied chemical that is believed to be very similar

in effect to another compound could be assigned an additional protection factor of 10 to

account for possible differences in effects that are probably much smaller. Obviously, this

approach is very approximate; but such protection factors are deliberately very conservative

and the method has been found to be useful in a wide variety of applications.

Assessing all aspects of the toxicity of cancer-causing agents involves additional issues; since

it is not certain if there is a minimal effective dose for carcinogens, or whether the risk is just

too small to see. In addition, it is possible that a single cell transformed into a cancer cell is

all it takes to develop the full effect (the "one hit" theory). It is more difficult to assess the

toxicity of chemical mixtures than of single, pure chemicals because each component

displays its own toxicity and components may interact to produce enhanced or diminished

effects. Common mixtures include gasoline, cigarette smoke, and industrial waste. Even more

complex are situations with more than one type of toxic entity, such as the discharge from a

malfunctioning sewage treatment plant, with both chemical and biological agents.

5. Factors influencing toxicity

Toxicity of a substance can be affected by many different factors, such as the pathway of

administration (whether the toxin is applied to the skin, ingested, inhaled, injected), the time

of exposure (a brief encounter or long term), the number of exposures (a single dose or

multiple doses over time), the physical form of the toxin (solid, liquid, gas), the genetic

makeup of an individual, an individual's overall health, and many others. Several of the terms

used to describe these factors have been included here. Acute Exposure: A single exposure to

a toxic substance which may result in severe biological harm or death; acute exposures are

usually characterized as lasting no longer than a day.
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Topic : Environmental Control And Noise

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Noise Pollution

 Understand the Environmental effects

 Learn about the Mitigation and the Control of Noise

Definition/Overview:

Noise: In common use, the word noise means unwanted sound or noise pollution.

Key Points:

1. Noise Pollution

Noise pollution (or environmental noise) is displeasing human or machine created sound that

disrupts the activity or happiness of human or animal life. A common form of noise pollution

is from transportation, principally motor vehicles. The word "noise" comes from the Latin

word nausea meaning "seasickness", referring originally to nuisance noise.

The source of most noise worldwide is transportation systems, motor vehicle noise, but also

including aircraft noise and rail noise. Poor urban planning may give rise to noise pollution,

since side-by-side industrial and residential buildings can result in noise pollution in the

residential area. Other sources are office equipment, factory machinery, construction work,

appliances, power tools, lighting hum and audio entertainment systems.

Noise health effects are both health and behavioral in nature. The unwanted sound is called

noise pollution. This unwanted sound can damage physiological and psychological health.
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Noise pollution can cause annoyance and aggression, hypertension, high stress levels,

tinnitus, hearing loss, sleep disturbances, and other harmful effects. Furthermore, stress and

hypertension are the leading causes to health problems, whereas tinnitus can lead to

forgetfulness, severe depression and at times panic attacks.

Chronic exposure to noise may cause noise-induced hearing loss. Older males exposed to

significant occupational noise demonstrate significantly reduced hearing sensitivity than their

non-exposed peers, though differences in hearing sensitivity decrease with time and the two

groups are indistinguishable by age 79. A comparison of Maaban tribesmen, who were

insignificantly exposed to transportation or industrial noise, to a typical U.S.population

showed that chronic exposure to moderately high levels of environmental noise contributes to

hearing loss.

High noise levels can contribute to cardiovascular effects and exposure to moderately high

levels during a single eight hour period causes a statistical rise in blood pressure of five to ten

points and an increase in stress and vasoconstriction leading to the increased blood pressure

noted above as well as to increased incidence of coronary artery disease. Noise pollution is

also a cause of annoyance. A 2005 study by Spanish researchers found that in urban areas

households are willing to pay approximately four Euros per decibel per year for noise

reduction.

2. Environmental Effects

Noise can have a detrimental effect on animals by causing stress, increasing risk of mortality

by changing the delicate balance in predator/prey detection and avoidance, and by interfering

with their use of sounds in communication especially in relation to reproduction and in

navigation. Acoustic overexposure can lead to temporary or permanent loss of hearing. An

impact of noise on animal life is the reduction of usable habitat that noisy areas may cause,

which in the case of endangered species may be part of the path to extinction. One of the best

known cases of damage caused by noise pollution is the death of certain species of beached

whales, brought on by the loud sound of military sonar.

Noise also makes species communicate louder, which is called Lombardvocal response.

Scientists and researchers have conducted experiments that show whales' song length is

longer when submarine-detectors are on. If creatures don't "speak" loud enough, their voice

will be masked by anthropogenic sounds. These unheard voices might be warnings, finding
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of prey, or preparations of net-bubbling. When one species begins speaking louder, it will

mask other species' voice, causing the whole ecosystem to eventually speak louder. Zebra

finches become less faithful to their partners when exposed to traffic noise. This could alter a

population's evolutionary trajectory by selecting "sexy" traits, sapping resources normally

devoted to other activities and thus lead to profound genetic and evolutionary consequences.

3. Mitigation and the Control of Noise

Technology to mitigate or remove noise can be applied as follows. There are a variety of

strategies for mitigating roadway noise including: use of noise barriers, limitation of vehicle

speeds, alteration of roadway surface texture, limitation of heavy duty vehicles, use of traffic

controls that smooth vehicle flow to reduce braking and acceleration, and tire design. An

important factor in applying these strategies is a computer model for roadway noise, that is

capable of addressing local topography, meteorology, traffic operations and hypothetical

mitigation.

Costs of building-in mitigation can be modest, provided these solutions are sought in the

planning stage of a roadway project. Aircraft noise can be reduced to some extent by design

of quieter jet engines, which was pursued vigorously in the 1970s and 1980s. This strategy

has brought limited but noticeable reduction of urban sound levels. Reconsideration of

operations, such as altering flight paths and time of day runway use, have demonstrated

benefits for residential populations near airports. FAA sponsored residential retrofit

(insulation) programs initiated in the 1970s has also enjoyed success in reducing interior

residential noise in thousands of residences across the United States.

Exposure of workers to Industrial noise has been addressed since the 1930s. Changes include

redesign of industrial equipment, shock mounting assemblies and physical barriers in the

workplace.
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Topic : Flammable And Explosive Materials

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Explosive Material

 Understand the Measurement of Chemical Explosive Reaction

 Learn about the Oxygen Balance

 Understand the Heat of Explosion

Definition/Overview:

Heat: In physics and thermodynamics, heat (symbolized by Q) is any transfer of energy from

one body or system to another due to a difference in temperature.

Power: Power refers broadly to any ability to effect change or exert control over things or

people, subjects or objects.

Key Points:

1. Explosive Material

An explosive material is a material that either is chemically or otherwise energetically

unstable or produces a sudden expansion of the material usually accompanied by the

production of heat and large changes in pressure (and typically also a flash and/or loud noise)

upon initiation; this is called the explosion. Explosives are classified as low or high

explosives according to their rates of decomposition: low explosives burn rapidly (or

deflagrate), while high explosives undergo detonations. No sharp distinction exists between

low and high explosives, because of the difficulties inherent in precisely observing and

measuring rapid decomposition. The chemical decomposition of an explosive may take years,

days, hours, or a fraction of a second. The slower processes of decomposition take place in

storage and are of interest only from a stability standpoint. Of more interest are the two rapid

forms of decomposition, deflagration and detonation. The latter term is used to describe an

explosive phenomenon whereby the decomposition is propagated by the explosive
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shockwave traversing the explosive material. The shockwave front is capable of passing

through the high explosive material at great speeds, typically thousands of meters per second.

Explosives usually have less potential energy than petroleum fuels, but their high rate of

energy release produces the great blast pressure. TNT has a detonation velocity of 6,940 m/s

compared to 1,680 m/s for the detonation of a pentane-air mixture, and the 0.34-m/s

stoichiometric flame speed of gasoline combustion in air.

Explosive force is released in a direction perpendicular to the surface of the explosive. If the

surface is cut or shaped, the explosive forces can be focused to produce a greater local effect;

this is known as a shaped charge. In a low explosive, the decomposition is propagated by a

flame front which travels much more slowly through the explosive material. The properties of

the explosive indicate the class into which it falls. In some cases explosives can be made to

fall into either class by the conditions under which they are initiated. In sufficiently large

quantities, almost all low explosives can undergo a Deflagration to Detonation Transition

(DDT). For convenience, low and high explosives may be differentiated by the shipping and

storage classes. Due to their chemical structure, most explosives are toxic to some extent.

Since the toxic effect may vary from a mild headache to serious damage of internal organs,

care must be taken to limit toxicity in military explosives to a minimum. Any explosive of

high toxicity is unacceptable for military use. Explosive product gases can also be toxic.

2. Measurement of Chemical Explosive Reaction

The development of new and improved types of ammunition requires a continuous program

of research and development. Adoption of an explosive for a particular use is based upon

both proving ground and service tests. Before these tests, however, preliminary estimates of

the characteristics of the explosive are made. The principles of thermochemistry are applied

for this process. Thermochemistry is concerned with the changes in internal energy,

principally as heat, in chemical reactions. An explosion consists of a series of reactions,

highly exothermic, involving decomposition of the ingredients and recombination to form the

products of explosion. Energy changes in explosive reactions are calculated either from

known chemical laws or by analysis of the products.

For most common reactions, tables based on previous investigations permit rapid calculation

of energy changes. Products of an explosive remaining in a closed calorimetric bomb (a

constant-volume explosion) after cooling the bomb back to room temperature and pressure
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are rarely those present at the instant of maximum temperature and pressure. Since only the

final products may be analyzed conveniently, indirect or theoretical methods are often used to

determine the maximum temperature and pressure values.

3. Oxygen Balance

Oxygen balance is an expression that is used to indicate the degree to which an explosive can

be oxidized. If an explosive molecule contains just enough oxygen to convert its entire

carbon to carbon dioxide, all of its hydrogen to water, and all of its metal to metal oxide with

no excess, the molecule is said to have a zero oxygen balance. The molecule is said to have a

positive oxygen balance if it contains more oxygen than is needed and a negative oxygen

balance if it contains less oxygen than is needed. The sensitivity, strength, and brisance of an

explosive are all somewhat dependent upon oxygen balance and tend to approach their

maximums as oxygen balance approaches zero.

4. Heat of Explosion

When a chemical compound is formed from its constituents, heat may either be absorbed or

released. The quantity of heat absorbed or given off during transformation is called the heat

of formation. Heats of formations for solids and gases found in explosive reactions have been

determined for a temperature of 15 C and atmospheric pressure, and are normally given in

units of kilocalories per gram-molecule. A negative value indicates that heat is absorbed

during the formation of the compound from its elements; such a reaction is called an

endothermic reaction. The arbitrary convention usually employed in simple thermochemical

calculations is to take heat contents of all elements as zero in their standard states at all

temperatures (standard state being defined as natural or ambient conditions). Since the heat of

formation of a compound is the net difference between the heat content of the compound and

that of its elements, and since the latter are taken as zero by convention, it follows that the

heat content of a compound is equal to its heat of formation in such non-rigorous

calculations. This leads to the principle of initial and final state, which may be expressed as

follows:

"The net quantity of heat liberated or absorbed in any chemical modification of a system

depends solely upon the initial and final states of the system, provided the transformation

takes place at constant volume or at constant pressure. It is completely independent of the
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intermediate transformations and of the time required for the reactions." From this it follows

that the heat liberated in any transformation accomplished through successive reactions is the

algebraic sum of the heats liberated or absorbed in the several reactions.

Consider the formation of the original explosive from its elements as an intermediate reaction

in the formation of the products of explosion. The net amount of heat liberated during an

explosion is the sum of the heats of formation of the products of explosion, minus the heat of

formation of the original explosive. The net difference between heats of formations of the

reactants and products in a chemical reaction is termed the heat of reaction. For oxidation this

heat of reaction may be termed heat of combustion. In explosive technology only materials

that are exothermic that have a heat of reaction that causes net liberation of heat are of

interest. Hence, in this context, virtually all heats of reaction are positive. Reaction heat is

measured under conditions either of constant pressure or constant volume. It is this heat of

reaction that may be properly expressed as the "heat of explosion."

Topic : Personal Protection And First Aid

Topic Objective:

At the end of this topic student would be able to:

 Learn about the First aid

 Understand the History

 Learn about the Preserving Life

Definition/Overview:

First Aid: First aid is the provision of initial limited care for an illness or injury.
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Key Points:

1. First Aid

First aid is the provision of initial limited care for an illness or injury. It is usually performed

by a lay person to a sick or injured patient until definitive medical treatment can be accessed.

Certain self-limiting illnesses or minor injuries may not require further medical care. It

generally consists of a series of simple and potentially life-saving techniques that an

individual can be trained to perform with minimal equipment. While first aid can also be

performed on animals, the term generally refers to care of human patients.

2. History

The earliest instances of recorded first aid were provided by religious knights, such as the

Knights Hospitaller, formed in the 11th century, providing care to pilgrims and knights, and

training other knights in how to treat common battlefield injuries. The practice of first aid fell

largely in to disuse during the Dark Ages, and organised societies were not seen again until in

1859 Henry Dunant organized local villagers to help victims of the Battle of Solferino,

including the provision of first aid. Four years later, four nations met in Genevaand formed

the organization which has grown into the Red Cross, with a key stated aim of "aid to sick

and wounded soldiers in the field". This was followed by the formation of St. John

Ambulance in 1877, based on the principles of the Knights Hospitaller, to teach first aid, and

numerous other organization joined them, with the term first aid first coined in 1878 as

civilian ambulance services spread as a combination of 'first treatment' and 'national aid') in

large railway centres and mining districts as well as with police forces. First aid training

began to spread through the empire through organisations such as St John, often starting, as

in the UK, with high risk activities such as ports and railways.

Many developments in first aid and many other medical techniques have been driven by

wars, such as in the case of the American Civil War, which prompted Clara Barton to

organize the American Red Cross. Today, there are several groups that promote first aid, such

as the military and the Scouting movement. New techniques and equipment have helped

make todays first aid simple and effective. Two international organizations, the Red Cross

and St. John Ambulance, as well as numerous smaller organizations, determine what

constitutes "first aid". However, the concepts of preserving life, preventing further injury, and
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promoting recovery are generally accepted. First aid training often incorporates the

prevention of initial injury and responder safety, as well.

Much of first aid is common sense. Basic principles, such as knowing to use an adhesive

bandage or applying direct pressure on a bleed, are often acquired passively through life

experiences. However, to provide effective, life-saving first aid interventions requires

instruction and practical training. This is especially true where it relates to potentially fatal

illnesses and injuries, such as those that require cardiopulmonary resuscitation (CPR); these

procedures may be invasive, and carry a risk of further injury to the patient and the provider.

As with any training, it is more useful if it occurs before an actual emergency, and in many

countries, emergency ambulance dispatchers may give basic first aid instructions over the

phone while the ambulance is on the way. Training is generally provided by attending a

course, typically leading to certification. Due to regular changes in procedures and protocols,

based on updated clinical knowledge, and to maintain skill, attendance at regular refresher

courses or re-certification is often necessary.

First aid training is often available through community organizations such as the Red Cross

and St. John Ambulance, or through commercial providers, who will train people for a fee.

This commercial training is most common for training of employees to perform first aid in

their workplace. Many community organizations also provide a commercial service, which

complements their community programmes. Certain skills are considered essential to the

provision of first aid and are taught ubiquitously. Particularly, the ABCs of first aid, which

focus on critical life-saving intervention, must be rendered before treatment of less serious

injuries. ABC stands for Airway, Breathing, and Circulation. The same mnemonic is used by

all emergency health professionals. Attention must first by brought to the airway to ensure it

is clear. Obstruction (choking) is a life-threatening emergency. Following evaluation of the

airway, a first aid attendant would determine adequacy of breathing and provide rescue

breathing if necessary.Assessment of circulation, typically by checking a carotid or radial

pulse determines the need for cardiopulmonary resuscitation and completes the initial

evaluation.

Some organizations add a fourth step of "D" for Deadly bleeding or Defibrillation, while

others consider this as part of the Circulation step. Variations on techniques to evaluate and

maintain the ABCs depend on the skill level of the first aide. Once the ABCs are secured,
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first aides can begin additional treatments, as required. Some organizations teach the same

order of priority using the "3 Bs": Breathing, Bleeding, and Bones. While the ABCs and 3Bs

are taught to be performed sequentially, certain conditions may require the consideration of

two steps simultaneously. This includes the provision of both artificial respiration and chest

compressions to someone who is not breathing and has no pulse, and the consideration of

cervical spine injuries when ensuring an open airway. As the key skill to first aid is

preserving life, the single most important training a first aide can receive is in the primary

diagnosis and care of an unconscious or unresponsive patient. The most common mnemonic

used to remember the procedure for this is ABC, which stands for Airway, Breathing and

Circulation.

3. Preserving Life

In order to preserve life, all persons require having an open airway - a clear passage where air

can move in through the mouth or nose through the pharynx and down in to the lungs,

without obstruction. Conscious people will maintain their own airway automatically, but

those who are unconscious (with a GCS of less than 8) may be unable to maintain a patent

airway, as the part of the brain which autonomously controls in normal situations may not be

functioning.

If an unconscious patient is lying on his or her back, the tongue may fall backward,

obstructing the oropharynx (sometimes incorrectly called swallowing the tongue). This can

be easily rectified by a first aide tipping the head backwards, which mechanically lifts the

tongue clear. If the patient was breathing, a first aide would normally then place them in the

recovery position, with the patient leant over on their side, which also has the effect of

clearing the tongue from the pharynx. It also avoids a common cause of death in unconscious

patients, which is choking on regurgitated stomach contents.

The airway can also become blocked through a foreign object becoming lodged in the

pharynx or larynx, commonly called choking. The first aide will be taught to deal with this

through a combination of back slaps and abdominal thrusts. Once the airway has been

opened, the first aide would assess to see if the patient is breathing. If there is no breathing, or

the patient is not breathing normally, such as agonal breathing, the first aide would undertake

what is probably the most recognized first aid procedure - Cardiopulmonary resuscitation or

CPR, which involves breathing for the patient, and manually massaging the heart to promote
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blood flow around the body. The first aide is also likely to be trained in dealing with injuries

such as cuts, grazes or broken bones. They may be able to deal with the situation in its

entirety (a small adhesive bandage on a paper cut), or may be required to maintain the

condition of something like a broken bone, until the next stage of definitive care (usually an

ambulance) arrives.

In Section 4 of this course you will cover these topics:
Fire Protection

Materials Handling And Storage

Machine Guarding

Topic : Fire Protection

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Fire Protection

 Understand the Balanced Approach of Fire Protection

Definition/Overview:

First Aid: First aid is the provision of initial care for an illness or injury.

Safety: Safety is the state of being "safe", the condition of being protected against physical,

social, spiritual, financial, political, emotional, occupational, psychological, educational or

other types or consequences of failure, damage, error, accidents, harm or any other event

which could be considered non-desirable. This can take the form of being protected from the

event or from exposure to something that causes health or economical losses. It can include

protection of people or of possessions.
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Key Points:

1. Fire Protection

Fire protection is the safety and of the hazards associated with fires. It involves the study of

the behaviour, compartmentalization, suppression and investigation of fire and its related

emergencies as well as the research and development, production, testing and application of

mitigating systems. In structures, be they land-based, offshore or even ships, the owners and

operators are responsible to maintain their facilities in accordance with a design-basis that is

rooted in laws, including the local building code and fire code, which are enforced by the

Authority having jurisdiction.

Buildings must be constructed in accordance with the version of the building code that is in

effect when an application for a building permit is made. Building inspectors check on

compliance of a building under construction with the building code. Once construction is

complete, a building must be maintained in accordance with the current fire code, which is

enforced by the fire prevention officers of a local fire department. In the event of fire

emergencies, Firefighters, fire investigators, and other fire prevention personnel called to

mitigate, investigate and learn from the damage of a fire. Lessons learned from fires are

applied to the authoring of both building codes and fire codes. In the United States, this term

is used by engineers and code officials when referring only to active and passive fire

protection systems, and does usually not encompass fire detection systems such as fire alarms

or smoke detection.

Fire protection has three major goals:

 Life safety - the minimum standard used in fire and building codes.

 Property protection - on a public scale, this is intended to prevent area wide conflagrations.

At an individual building level, this is typically an insurance consideration (e.g., a

requirement for financing), or a regulatory requirement.

 Continuity of operations - on a public scale, this is intended to prevent the interruption of

critical services necessary for the public welfare (e.g., a 911 emergency call center). To a

private owner, this is typically not a regulatory issue, but is self-motivated, sometimes

partially due to fire insurance considerations. Interruption of operations due to fire damage

can be very costly. For instance, the lost revenue to a power company if a nuclear reactor is

shut down due to a fire may cost about one million US dollars per day.
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When deciding on what fire protection is appropriate for any given situation, it is important to

assess the types of fire hazard that may be faced. Some jurisdictions operate systems of

classifying fires using code letters. Whilst these may agree on some classifications, they also

vary. Below is a table showing the standard operated in Europe and Australasia against the

system used in the United States. Fires are sometimes categorized as "one alarm", "two

alarm", "three alarm" (or higher) fires. There is no standard definition for what this means

quantifiably, though it always refers to the level response by the local authorities. In some

cities, the numeric rating refers to the number of fire stations that have been summoned to the

fire. In others, the number counts the number of "dispatches" for additional personnel and

equipment.

Structural fire protection (in land-based buildings, offshore construction or onboard ships) is

typically achieved via three means:

 Passive fire protection (use of integral, fire-resistance rated wall and floor assemblies that are

used to form fire compartments intended to limit the spread of fire, or occupancy separations,

or firewalls, to keep fires, high temperatures and flue gases within the fire compartment of

origin, thus enabling firefighting and evacuation)

 Active fire protection (manual and automatic detection and suppression of fires, as in using

and installing a Fire Sprinkler system or finding the fire (Fire alarm) and/or extinguishing it)

 Education (ensuring that building owners and operators have copies and a working

understanding of the applicable building and fire codes, having a purpose-designed fire safety

plan and ensuring that building occupants, operators and emergency personnel know the

building, its means of Active fire protection and Passive fire protection, its weak spots and

strengths to ensure the highest possible level of safety)

2. Balanced Approach of Fire Protection

Passive fire protection (PFP) in the form of compartmentalization was developed prior to the

widespread use of active fire protection (AFP), mainly in the form of fire sprinklers. During

this time, PFP was the dominant mode of protection provided in facility designs. With the

widespread installation of fire sprinklers in the past 50 years, the reliance on PFP as the only

approach was reduced. There is a perception by some fire protection engineers and some

members of the fire protection construction industry that the model building codes have

changed with too much reliance on AFP. Lobby groups are typically divided into two camps
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favoring active or passive fire protection. Each camp tries to garner more business for itself

through its influence in establishing or changing local and national building and fire codes.

At present, the camp favoring AFP appears to be leading.

A balanced approach between all three parts, Education, AFP and PFP, is generally

recognised to be the best overall approach, but there are disagreements in emphasis. This is to

be expected, considering that many of the proponents of one camp or another have a vested

interest in the outcome, as they are involved in the sales or construction of one of the

systems. Many insiders in the trade, who know how much field conditions can influence

matters, conclude that no one side has all the answers. The relatively recent inclusion of

performance based or objective based codes tend to support AFP initiatives, and can lead to

the justification for less substantial construction. Some proponents of PFP feel that this new

approach is not properly balanced, as the use of automatic suppression with codes allowing

performance based designs often favours the cost savings resulting from less solid structures.

At times it works the other way around, as firewalls that protrude through the roof structure

are used to "sub-divide" buildings such that the separated parts do not require sprinklers.

The decision to favor AFP versus PFP in the design of a new building may be affected by the

lifecycle costs. Lifecycle costs can be shifted from capital to operational budgets and vice

versa. AFP may initially require less capital to install, but due to its nature requires

significant operational resources to maintain. PFP on the other hand, may be more costly to

install but less costly to maintain. Planners consider the expected life expectancy of a

building to make the most beneficial long term decision. In compliance with the local

building code and fire code, the architect and his other consultants typically outline the basic

fire protection plan for a building. When applications for a building permit are made, this

plan then becomes known to the Authority Having Jurisdiction (AHJ). If accepted by the

AHJ, a permit is issued. Deviations from that original plan, should be made known to the

AHJ to make sure that the change is still in compliance with the law. For existing buildings,

this means that changes are to be approved through the permit regime, even though the

structure already exists. The City of Toronto, for instance, publishes a list of items to tell

interested parties when a permit is required.

Toronto also indicates when a permit is not required. The idea behind this is to catch and

prevent any unsafe conditions that may violate the law and put people at risk. For fire

protection, this means that if any one of the three components of Fire Protection fail, the fire
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safety plan can be immediately and severely compromised. Examples of code violations can

be seen here. For example, if the firestop systems in a structure were inoperable, a significant

part of the fire safety plan would not work in the event of a fire because the walls and floors

that contain the firestops are intended to have a fire-resistance rating, which has been

achieved through passing a fire test and, often, product certification of the components

involved in the construction of those walls and floors. It is a physical impossibility to pass a

fire test, which demands that the wall or floor in question not permit the passage of fire, when

there is a hole in it to let the fire through or when that hole develops before the fire-resistance

duration period for the subject barrier is elapsed.

Therefore, an improperly sealed or an unsealed penetration such as this removes the rating of

the wall or floor it is in. If that wall or floor performs a structural function as well as forming

part of an area of refuge, for instance, it is easy to see why this violation can have a

cumulative effect, which is why municipalities use the permit process and on-site inspections

to minimise the risk to the public. Since the overall plan depends on all pieces, it is important

to see that each item is in fact functional. Likewise, if there were a sprinkler system or an

alarm system, but it's down for lack of knowledgeable maintenance, or if building occupants

prop open a fire door and then run a carpet through, the likelihood of damage and casualties

is markedly increased. It is vital for everyone to realise that fire protection within a structure

is a system that relies on all of its components.

Topic : Materials Handling And Storage

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Bulk Material Handling

 Understand the Modern Materials Handling

 Learn about the Dry Cask Storage

 Understand the Radioactive Wastes
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Definition/Overview:

Power: Power refers broadly to any ability to effect change or exert control over either things

or people, subjects or objects.

Materials: Materials are substances or components with certain physical properties which

are used as inputs to production or manufacturing. Basically materials are the pieces required

to make something else. From buildings and art to stars and computers.

Key Points:

1. Bulk Material Handling

Bulk material handling is an engineering field that is centered on the design of equipment

used for the transportation of materials such as ores and cereals in loose bulk form. It can also

relate to the handling of mixed wastes. Bulk material handling systems are typically

comprised of moveable items of machinery such as conveyor belts, stackers, reclaimers,

bucket elevators, ship-loaders, un-loaders and various shuttles, hoppers and diverters

combined with storage facilities such as stockyards, storage silos or stockpiles.

The purpose of a bulk material handling facility is generally to transport material from one of

several locations (i.e. a source) to an ultimate destination. Providing storage and inventory

control and possibly material blending is usually part of a bulk material handling system.

Bulk material handling systems can be found on mine sites, ports (for loading or unloading of

cereals, ores and minerals) and processing facilities (such as iron and steel, coal fired power

stations refineries).In ports handling large quantities of bulk materials continuous ship un-

loaders are replacing gantry cranes.

2. Modern Materials Handling

Modern Materials Handling is dedicated to giving its audience the tactical and strategic

information they need to be valued logistics resources to their companies. Specifically,

Modern offers, through online and in-print resources, access to best-practices among peers at

manufacturing and distribution businesses. It also offers and analyzes the insights of thought

leaders in academia and from the project management worlds.
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3. Dry Cask Storage

Dry cask storage is a method of storing high-level radioactive waste, such as spent nuclear

fuel that has already been cooled in the spent fuel pool for at least one year. The fuel is

surrounded by inert gas inside a large container. These casks are typically steel cylinders that

are either welded or bolted closed. Ideally, the steel cylinder provides leak-tight containment

of the spent fuel. Each cylinder is surrounded by additional steel, concrete, or other material

to provide radiation shielding to workers and members of the public. Some of the cask

designs can be used for both storage and transportation.

There are various dry storage cask system designs. With some designs, the steel cylinders

containing the fuel are placed vertically in a concrete vault; other designs orient the cylinders

horizontally. The concrete vaults provide the radiation shielding. Other cask designs orient

the steel cylinder vertically on a concrete pad at a dry cask storage site and use both metal

and concrete outer cylinders for radiation shielding. The containers are also known as castor-

containers, which is an acronym for "cask for storage and transport of radioactive material."

Castor is a tradename of the Gesellschaft fr Nuklear-Service (GNS) (company for nuclear

services). In the late 1970s and early 1980s, the need for alternative storage began to grow

when pools at many nuclear reactors began to fill up with stored spent fuel. As there was not

a national storage facility in operation (YuccaMountainwas, and remains, embroiled in

controversy), utilities began looking at options for storing spent fuel. Dry cask storage was

one of the most practical options for temporary storage.

The first dry storage installation was licensed by the Nuclear Regulatory Commission in 1986

at the Surry Nuclear Power Plant in Virginia. Spent fuel is currently stored in dry cask

systems at a growing number of power plant sites, and at an interim facility located at the

Idaho National Engineering and Environmental Laboratory near Idaho Falls, Idaho. It is

estimated that by the late 2010s to 2020s, all of the nuclear power plants in the United

Stateswill be out of room in their spent fuel pools, most likely requiring the use of temporary

storage of some kind. Yucca Mountain is expected to open in 2017 at the earliest. In Canada,

above-ground dry storage has been used for a number of years. Ontario Power Generation is

in the process of constructing a Dry Storage Cask storage facility on its Darlingtonsite, which

will be similar in many respects to existing facilities at Pickering Nuclear Generating Station

and Bruce Nuclear Generating Station. NB Power's Point Lepreau Nuclear Generating
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Station and Hydro-Qubec's Gentilly Nuclear Generating Station also both operate dry storage

facilities.

4. Radioactive Wastes

Radioactive wastes are waste types containing radioactive chemical elements that do not have

a practical purpose. They are sometimes the products of nuclear processes, such as nuclear

fission. However, industries not directly connected to the nuclear industry can produce large

quantities of radioactive waste. It has been estimated, for instance, that the past 20 years the

oil-producing endeavors of the United Stateshave accumulated eight million tons of

radioactive wastes. The majority of radioactive waste is "low-level waste", meaning it

contains low levels of radioactivity per mass or volume. This type of waste often consists of

used protective clothing, which is only slightly contaminated but still dangerous in case of

radioactive contamination of a human body through ingestion, inhalation, absorption, or

injection. In the United Statesalone, the Department of Energy states that there are "millions

of gallons of radioactive waste" as well as "thousands of tons of spent nuclear fuel and

material" and also "huge quantities of contaminated soil and water". Despite these copious

quantities of waste, the DOE has a goal of cleaning all presently contaminated sites

successfully by 2025.

The Fernald, Ohio site for example had "31 million pounds of uranium product", "2.5 billion

pounds of waste", "2.75 million cubic yards of contaminated soil and debris", and a "223 acre

portion of the underlying Great Miami Aquifer had uranium levels above drinking standards".

The United Statescurrently has at least 108 sites it currently designates as areas that are

contaminated and unusable, sometimes many thousands of acres. The DOE wishes to try and

clean or mitigate many or all by 2025, however the task can be difficult and it acknowledges

that some will never be completely re-mediated, and just in one of these 108 larger

designations, Oak Ridge National Laboratory, there were for example at least "167 known

contaminant release sites" in one of the three subdivisions of the 37,000-acre (150 km) site.

Some of the U.S.sites were smaller in nature, however, and cleanup issues were simpler to

address, and the DOE has successfully completed cleanup, or at least closure, of several sites.

The issue of disposal methods for nuclear waste was one of the most pressing current

problems the international nuclear industry faced when trying to establish a long term energy

production plan, yet there was hope it could be safely solved. A recent research report on the
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Nuclear Industry perspective of the current state of scientific knowledge in predicting the

extent that waste would find its way from the deep burial facility - back to soil and drinking

water (such that it presents a direct threat to the health of human beings - as well as to other

forms of life) is presented in a document from the IAEA (The International Atomic Energy

Agency) - which was published in October 2007.

In the United States, the DOE acknowledges much progress in addressing the waste problems

of the industry, and successful remediation of some contaminated sites, yet also major

uncertainties and sometimes complications and setbacks in handling the issue properly, cost

effectively, and in the projected time frame. In other countries with lower ability or will to

maintain environmental integrity the issue would be even more problematic.

Topic : Machine Guarding

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Machine

 Understand the Compound Machines

 Learn about the Mechanical Energy

Definition/Overview:

Machine: The scientific definition of a "machine" is any device that is not a computer that

transmits or modifies energy. In common usage, the meaning is that of devices having parts

that perform or assist in performing any type of work.

Energy: In physics, energy is a scalar physical quantity that describes the amount of work

that can be performed by a force. Energy is an attribute of objects and systems that is subject

to a conservation law.
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Key Points:

1. Machine

The scientific definition of a "machine" is any device that is not a computer that transmits or

modifies energy. In common usage, the meaning is that of devices having parts that perform

or assist in performing any type of work. Machines normally require some energy source

("input") and always accomplish some sort of work ("output"). Devices with no rigid moving

parts can be considered tools. The mechanical advantage of a simple machine is the ratio

between the force it exerts on the load and the input force applied. This does not entirely

describe the machine's performance, as force is required to overcome friction as well. The

mechanical efficiency of a machine is the ratio of the actual mechanical advantage (AMA) to

the ideal mechanical advantage (IMA). Functioning physical machines are always less than

100% efficient. Modern power tools, automated machine tools, and human-operated power

machinery are tools that are also machines. Machines used to transform heat or other energy

into mechanical energy are known as engines.

2. Compound Machines

Compound machines are composed of more elementary machines called simple machines,

such as the wedge and the pulley. Machines are considered simple machines if they perform

their action in one movement. These devices may also be used to support industrial

applications, although devices entirely lacking rigid moving parts are not commonly

considered machines. Hydraulics are widely used in heavy equipment industries, automobile

industries, marine industries, aeronautical industries, construction equipment industries, and

earthmoving equipment industries.

3. Mechanical Energy

In physics, mechanical energy describes the potential energy and kinetic energy present in the

components of a mechanical system. Scientists make simplifying assumptions to make

calculations about how mechanical systems react. For example, instead of calculating the

mechanical energy separately for each of the billions of molecules in a soccer ball, it is easier

to treat the entire ball as one object. This means that only two numbers (one for kinetic
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mechanical energy, and one for potential mechanical energy) are needed for each dimension

(for example, up/down, north/south, east/west) under consideration. To calculate the energy

of a system without any simplifying assumptions would require examining the state of all

elementary particle(s) and considering all four fundamental interactions). This is usually only

done for very small systems, such as those studied in particle physics.

In Section 5 of this course you will cover these topics:
Welding

Electrical Hazards

Construction

Topic : Welding

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Welding

 Understand the History of Welding

 Learn about the Costs and Trends of Welding

 Understand the safety issues of Welding

Definition/Overview:

Fabrication: Fabrication, when used as an industrial term, applies to the building of

machines, structures and other equipment, by cutting, shaping and assembling components

made from raw materials. Small businesses that specialize in metal are called fab shops.

Fire: Fire is the oxidation of a combustible material releasing heat, light, and various reaction

products such as carbon dioxide and water.
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Key Points:

1. Welding

Welding is a fabrication process that joins materials, usually metals or thermoplastics, by

causing coalescence. This is often done by melting the workpieces and adding a filler

material to form a pool of molten material (the weld puddle) that cools to become a strong

joint, with pressure sometimes used in conjunction with heat, or by itself, to produce the

weld. This is in contrast with soldering and brazing, which involve melting a lower-melting-

point material between the workpieces to form a bond between them, without melting the

workpieces. Many different energy sources can be used for welding, including a gas flame,

an electric arc, a laser, an electron beam, friction, and ultrasound. While often an industrial

process, welding can be done in many different environments, including open air, underwater

and in outer space. Regardless of location, however, welding remains dangerous, and

precautions must be taken to avoid burns, electric shock, eye damage, poisonous fumes, and

overexposure to ultraviolet light.

Until the end of the 19th century, the only welding process was forge welding, which

blacksmiths had used for centuries to join metals by heating and pounding them. Arc welding

and oxyfuel welding were among the first processes to develop late in the century, and

resistance welding followed soon after. Welding technology advanced quickly during the

early 20th century as World War I and World War II drove the demand for reliable and

inexpensive joining methods. Following the wars, several modern welding techniques were

developed, including manual methods like shielded metal arc welding, now one of the most

popular welding methods, as well as semi-automatic and automatic processes such as gas

metal arc welding, submerged arc welding, flux-cored arc welding and electroslag welding.

Developments continued with the invention of laser beam welding and electron beam

welding in the latter half of the century. Today, the science continues to advance. Robot

welding is becoming more commonplace in industrial settings, and researchers continue to

develop new welding methods and gain greater understanding of weld quality and properties.

2. History of Welding

The history of joining metals goes back several millennia, with the earliest examples of

welding from the Bronze Age and the Iron Age in Europe and the Middle East. Welding was

used in the construction of the iron pillar in Delhi, India, erected about 310 AD and weighing

5.4 metric tons. The Middle Ages brought advances in forge welding, in which blacksmiths

pounded heated metal repeatedly until bonding occurred. In 1540, Vannoccio Biringuccio

published De la pirotechnia, which includes descriptions of the forging operation.
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Renaissance craftsmen were skilled in the process, and the industry continued to grow during

the following centuries. Welding, however, was transformed during the 19th century in 1800,

Sir Humphry Davy discovered the electric arc, and advances in arc welding continued with

the invention of metal electrodes in the late 1800s by a Russian, Nikolai Slavyanov, and an

American, C. L. Coffin, even as carbon arc welding, which used a carbon electrode, gained

popularity. Around 1900, A. P. Strohmenger released a coated metal electrode in Britain,

which gave a more stable arc, and in 1919, alternating current welding was invented by C. J.

Holslag but did not become popular for another decade.

Resistance welding was also developed during the final decades of the 19th century, with the

first patents going to Elihu Thomson in 1885, who produced further advances over the next

15 years. Thermite welding was invented in 1893, and around that time another process,

oxyfuel welding, became well established. Acetylene was discovered in 1836 by Edmund

Davy, but its use was not practical in welding until about 1900, when a suitable blowtorch

was developed. At first, oxyfuel welding was one of the more popular welding methods due

to its portability and relatively low cost. As the 20th century progressed, however, it fell out

of favor for industrial applications. It was largely replaced with arc welding, as metal

coverings (known as flux) for the electrode that stabilize the arc and shield the base material

from impurities continued to be developed.

During the 1920s, major advances were made in welding technology, including the

introduction of automatic welding in 1920, in which electrode wire was fed continuously.

Shielding gas became a subject receiving much attention, as scientists attempted to protect

welds from the effects of oxygen and nitrogen in the atmosphere. Porosity and brittleness

were the primary problems, and the solutions that developed included the use of hydrogen,

argon, and helium as welding atmospheres. During the following decade, further advances

allowed for the welding of reactive metals like aluminum and magnesium. This in

conjunction with developments in automatic welding, alternating current, and fluxes fed a

major expansion of arc welding during the 1930s and then during World War II.

During the middle of the century, many new welding methods were invented. 1930 saw the

release of stud welding, which soon became popular in shipbuilding and construction.

Submerged arc welding was invented the same year and continues to be popular today. Gas

tungsten arc welding, after decades of development, was finally perfected in 1941, and gas

metal arc welding followed in 1948, allowing for fast welding of non-ferrous materials but

requiring expensive shielding gases. Shielded metal arc welding was developed during the

1950s, using a flux coated consumable electrode, and it quickly became the most popular
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metal arc welding process. In 1957, the flux-cored arc welding process debuted, in which the

self-shielded wire electrode could be used with automatic equipment, resulting in greatly

increased welding speeds, and that same year, plasma arc welding was invented. Electroslag

welding was introduced in 1958, and it was followed by its cousin, electrogas welding, in

1961.

Other recent developments in welding include the 1958 breakthrough of electron beam

welding, making deep and narrow welding possible through the concentrated heat source.

Following the invention of the laser in 1960, laser beam welding debuted several decades

later, and has proved to be especially useful in high-speed, automated welding. Both of these

processes, however, continue to be quite expensive due the high cost of the necessary

equipment, and this has limited their applications.

3. Safety Issues

Welding, without the proper precautions, can be a dangerous and unhealthy practice.

However, with the use of new technology and proper protection, risks of injury and death

associated with welding can be greatly reduced. Because many common welding procedures

involve an open electric arc or flame, the risk of burns is significant. To prevent them,

welders wear personal protective equipment in the form of heavy leather gloves and

protective long sleeve jackets to avoid exposure to extreme heat and flames. Additionally, the

brightness of the weld area leads to a condition called arc eye in which ultraviolet light causes

inflammation of the cornea and can burn the retinas of the eyes. Goggles and welding helmets

with dark face plates are worn to prevent this exposure, and in recent years, new helmet

models have been produced that feature a face plate that self-darkens upon exposure to high

amounts of UV light. To protect bystanders, translucent welding curtains often surround the

welding area. These curtains, made of a polyvinyl chloride plastic film, shield nearby workers

from exposure to the UV light from the electric arc, but should not be used to replace the

filter glass used in helmets.

Welders are also often exposed to dangerous gases and particulate matter. Processes like flux-

cored arc welding and shielded metal arc welding produce smoke containing particles of

various types of oxides, which in some cases can lead to medical conditions like metal fume

fever. The size of the particles in question tends to influence the toxicity of the fumes, with

smaller particles presenting a greater danger. Additionally, many processes produce fumes

and various gases, most commonly carbon dioxide, ozone and heavy metals that can prove

dangerous without proper ventilation and training. Furthermore, because the use of

compressed gases and flames in many welding processes poses an explosion and fire risk,
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some common precautions include limiting the amount of oxygen in the air and keeping

combustible materials away from the workplace. Welding fume extractors are often used to

remove the fume from the source and filter the fumes through a HEPA filter.

4. Costs and Trends of Welding

As an industrial process, the cost of welding plays a crucial role in manufacturing decisions.

Many different variables affect the total cost, including equipment cost, labor cost, material

cost, and energy cost. Depending on the process, equipment cost can vary, from inexpensive

for methods like shielded metal arc welding and oxyfuel welding, to extremely expensive for

methods like laser beam welding and electron beam welding. Because of their high cost, they

are only used in high production operations. Similarly, because automation and robots

increase equipment costs, they are only implemented when high production is necessary.

Labor cost depends on the deposition rate (the rate of welding), the hourly wage, and the total

operation time, including both time welding and handling the part. The cost of materials

includes the cost of the base and filler material, and the cost of shielding gases. Finally,

energy cost depends on arc time and welding power demand.

For manual welding methods, labor costs generally make up the vast majority of the total

cost. As a result, many cost-savings measures are focused on minimizing the operation time.

To do this, welding procedures with high deposition rates can be selected, and weld

parameters can be fine-tuned to increase welding speed. Also, removal of welding spatters

generated during welding process is highly labor intensive and time consuming.

Implementation of Welding Anti Spatter & Flux which is safe and non-polluting is

considered as a welcome change in cost cutting and weld joint quality improvement

measures. Mechanization and automation are often implemented to reduce labor costs, but

this frequently increases the cost of equipment and creates additional setup time. Material

costs tend to increase when special properties are necessary, and energy costs normally do

not amount to more than several percent of the total welding cost.

Topic : Electrical Hazards

Topic Objective:

At the end of this topic student would be able to:
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 Learn about the Electromagnetic Radiation

 Understand the Theory and Properties of Electro magnetic Waves

Definition/Overview:

Magnetic Field: A magnetic field is a vector field which can exert a magnetic force on

moving electric charges and on magnetic dipoles (such as permanent magnets). When placed

in a magnetic field, magnetic dipoles tend to align their axes parallel to the magnetic field.

Magnetic fields surround and are created by electric currents, magnetic dipoles, and changing

electric fields. Magnetic fields also have their own energy, with an energy density

proportional to the square of the field intensity.

Key Points:

1. Electromagnetic Radiation

Electromagnetic radiation (sometimes abbreviated EMR) takes the form of self-propagating

waves in a vacuum or in matter. EM radiation has an electric and magnetic field component

which oscillate in phase perpendicular to each other and to the direction of energy

propagation. Electromagnetic radiation is classified into types according to the frequency of

the wave; these types include (in order of increasing frequency): radio waves, microwaves,

terahertz radiation, infrared radiation, visible light, ultraviolet radiation, X-rays and gamma

rays. Of these, radio waves have the longest wavelengths and Gamma rays have the shortest.

A small window of frequencies, called visible spectrum or light, is sensed by the eye of

various organisms, with variations on the limits of this narrow spectrum. EM radiation carries

energy and momentum, which may be imparted when it interacts with matter.

2. Theory of Electromagnetic Waves

Electromagnetic waves were first postulated by James Clerk Maxwell and subsequently

confirmed by Heinrich Hertz. Maxwell derived a wave form of the electric and magnetic

equations, revealing the wave-like nature of electric and magnetic fields, and their symmetry.

Because the speed of EM waves predicted by the wave equation coincided with the measured

speed of light, Maxwell concluded that light itself is an EM wave. According to Maxwell's

equations, a time-varying electric field generates a magnetic field and vice versa. Therefore,

as an oscillating electric field generates an oscillating magnetic field, the magnetic field in
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turn generates an oscillating electric field, and so on. These oscillating fields together form an

electromagnetic wave. A quantum theory of the interaction between electromagnetic

radiation and matter such as electrons is described by the theory of quantum electrodynamics.

3. Properties of Electric and Magnetic Fields

Electric and magnetic fields do obey the properties of superposition, so fields due to

particular particles or time-varying electric or magnetic fields contribute to the fields due to

other causes. (As these fields are vector fields, all magnetic and electric field vectors add

together according to vector addition.) These properties cause various phenomena including

refraction and diffraction. For instance, a travelling EM wave incident on an atomic structure

induces oscillation in the atoms, thereby causing them to emit their own EM waves. These

emissions then alter the impinging wave through interference. Since light is an oscillation, it

is not affected by travelling through static electric or magnetic fields in a linear medium such

as a vacuum. In nonlinear media such as some crystals, however, interactions can occur

between light and static electric and magnetic fields - these interactions include the Faraday

effect and the Kerr effect.

In refraction, a wave crossing from one medium to another of different density alters its speed

and direction upon entering the new medium. The ratio of the refractive indices of the media

determines the degree of refraction, and is summarized by Snell's law. Light disperses into a

visible spectrum as light is shone through a prism because of the wavelength dependant

refractive index of the prism material (Dispersion). The physics of electromagnetic radiation

is electrodynamics, a subfield of electromagnetism.

EM radiation exhibits both wave properties and particle properties at the same time. The

wave characteristics are more apparent when EM radiation is measured over relatively large

timescales and over large distances, and the particle characteristics are more evident when

measuring small distances and timescales. When electromagnetic radiation is absorbed by

matter, the particle nature is more obvious when the average number of photons in a cubic

wavelength is much smaller than 1. Upon absorption the quantum nature of the light leads to

clearly non-uniform deposition of energy. Both wave and particle characteristics have been

confirmed in a large number of experiments.
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There are experiments in which the wave and particle natures of electromagnetic waves

appear in the same experiment, such as the diffraction of a single photon. When a single

photon is sent through two slits, it passes through both of them interfering with itself, as

waves do, yet is detected by a photomultiplier or other sensitive detector only once. Similar

self-interference is observed when a single photon is sent into a Michelson interferometer or

other interferometers.

Topic : Construction

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Construction Site Safety

 Understand the Building Construction

 Learn about the Industrial Construction

Definition/Overview:

Construction: In the fields of architecture and civil engineering, construction is a process

that consists of the building or assembling of infrastructure. Far from being a single activity,

large scale construction is a feat of multitasking. Normally the job is managed by the project

manager and supervised by the construction manager, design engineer, construction engineer

or project architect.

Key Points:

1. Construction Site Safety

Construction is the most dangerous land based work sector in Europe(the fishing industry

being more dangerous). In the European Union, the fatal accident rate is nearly 13 workers

per 100,000 as against 5 per 100,000 for the all sector average. In the U.S.there were 1,225

fatal occupational injuries in the construction sector in 2001 with an incidence rate of 13.3
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per 100,000 employed workers. For the same year the construction industry experienced

481,400 nonfatal injuries and illnesses at a rate of 7.9 per 100 full-time workers in the

industry. Construction has about 6% of U.S.workers, but 20% of the fatalities the largest

number of fatalities reported for any industry sector. The problem is not that the hazards and

risks are unknown, it is that they are very difficult to control in a constantly changing work

environment. The leading safety hazards on site are falls from height, motor vehicle crashes,

electrocution, machines, and being struck by falling objects. Some of the main health hazards

on site are asbestos, solvents, noise, and manual handling activities. Many construction sites

cannot completely exclude non-workers. Road construction sites must often allow traffic to

pass through. This places non-workers at some degree of risk. This sign and advisory plate

(625 MPH, a test engineer's joke) penetrated the windshield and roof of a car in a side-impact

test crash. A safer sign would have stiffer uprights, no advisory plate and the flashing light

would be moved to the point of the sign to spread the impact force. Road construction sites

are blocked-off and traffic is redirected.

The sites and vehicles are protected by signs and barricades. However, sometimes even these

signs and barricades can be a hazard to vehicle traffic. For example, improperly designed

barricades can cause cars that strike them to roll over or even be thrown into the air. Even a

simple safety sign can penetrate the windshield or roof of a car if hit from certain angles.

2. Building Construction

Building construction is the process of adding structure to real property. The vast majority of

building construction projects are small renovations, such as addition of a room, or

renovation of a bathroom. Often, the owner of the property acts as laborer, paymaster, and

design team for the entire project. However, all building construction projects include some

elements in common - design, financial, and legal considerations. Many projects of varying

sizes reach undesirable end results, such as structural collapse, cost overruns, and/or litigation

reason, those with experience in the field make detailed plans and maintain careful oversight

during the project to ensure a positive outcome.

Building construction is procured privately or publicly utilizing various delivery

methodologies, including hard bid, negotiated price, traditional, management contracting,

construction management-at-risk, design & build and design-build bridging.
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Residential construction practices, technologies, and resources must conform to local

building authority regulations and codes of practice. Materials readily available in the area

generally dictate the construction materials used (e.g. brick versus stone, versus timber). Cost

of construction on a per square metre (or per square foot) basis for houses can vary

dramatically based on site conditions, local regulations, economies of scale (custom designed

homes are always more expensive to build) and the availability of skilled tradespeople. As

residential (as well as all other types of construction) can generate a lot of waste, careful

planning again is needed here.

The most popular method of residential construction in the United States is wood framed

construction. As efficiency codes have come into effect in recent years, new construction

technologies and methods have emerged. University Construction Management departments

are on the cutting edge of the newest methods of construction intended to improve efficiency,

performance and reduce construction waste.

3. Industrial construction

Industrial construction, though a relatively small part of the entire construction industry, is a

very important component. Owners of these projects are usually large, for-profit, industrial

corporations. These corporations can be found in such industries as medicine, petroleum,

chemical, power generation, manufacturing, etc. Processes in these industries require highly

specialized expertise in planning, design, and construction. As in building and heavy/highway

construction, this type of construction requires a team of individuals to ensure a successful

project.
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