Design for Engineering

[image: image1]Unit 5: Technological Systems
Student Reading
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*The goal of this unit is on understanding that systems are the building blocks of technology and are embedded within larger technological, social and environmental systems.  You will be able to answer the following questions during and after the completion of this unit
1. What technological systems have you used?

2. What types of malfunctioning systems have you diagnosed and repaired?

3. What are the common elements involved in every technological system?

4. Why systems are considered the building blocks of technology?

5. How does troubleshooting, analyzing and maintaining a system affect its function?

What is a technological system?  We have to break down both words to gain understanding.  Technology and systems are two terms that are used in so many contexts that it is difficult for most people to define them.  In order to understand technology as a system, we must first define these terms at their most basic level and show how they tie together.  


Technology is one of the most popular new buzz words and is most often associated with computers and the internet.  However, the most widely accepted definition of technology within our field is, “The innovation change, or modification of the natural environment to satisfy perceived human needs and wants”.


Systems are defined as, “A group of interacting, interrelated, or interdependent elements or parts that function together as a whole to accomplish a goal”.  A system is a means of getting a desired result.  Systems exist in the natural world as well as the human made world and are not exclusive to technology.  Systems can be large (macro) or small (micro), complex or simple, but they all have one common set of elements.  The input, process, output and feedback elements are present in all systems no matter how big or small.  This common set of elements is called the universal systems model.  We will go into more depth on this model later.  
Here is a diagram how these parts work together:
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An example of a system is a fast food restaurant.  People want food fast.  The input is the food order.  The resources that go into the input are materials, tools, time, energy, information and workers to take the order and make the food.  The input is processed to make the output, which are a cheeseburger and a hopefully happy customer.  The feedback comes into play if you inform them that your order was incorrect or that you felt the customer service was good and efficient.  

Types of Systems

In technology, five basic energy systems are used to make a complete product.  Here they are with examples of their use:
1. Mechanical- levers, gears, pulleys

2. Thermal- thermostats, thermocouples

3. Electrical- circuits, resisters, transistors, conductors

4. Fluid- pneumatic or hydraulic cylinders

5. Chemical- batteries, petroleum products
The following examines several systems and explains their purpose.
Medical Systems- Telemedicine


A great deal of interest has been placed on Telemedicine within the past four years with the explosion of new and more sophisticated telecommunication advances.  However, telemedicine has been around for over thirty years.  Shortly after the invention of the telephone, attempts were made to transmit heart and lung sounds to a trained expert who could assess the state of the organs.  However, poor transmition systems made the attempts a failure.  Later, radio began to play an important role in being able to transmit information from patient to doctors.  This technique was used to assist ships at sea with medical emergencies.  With each new technological development, telemedicine became more sophisticated.  

Today, telemedicine utilizes a variety of telecommunications technology such as telephone lines, internet, video conferencing/monitoring, intranets and satellites.  The number of medical areas that use Telemedicine is also growing.  Radiology, surgery, cardiology and psychiatry are just a few.  In recent years, growth in the use of telemedicine has been facilitated by several important factors:

· Lower cost and more widely available communications
· Lower cost, higher performance computers

· Greater public confidence in the use of computer technology

· Greater acceptance of the technology by medical professionals 

· Emerging global standards in communications, video conferencing and medical disciplines

· Demographics and the demand for more health care availability beyond the walls of a clinic or hospital
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Agriculture and Bio-Related Systems


The use of modern biotechnology in agriculture has become a potential tool for improving agricultural processes, products, food and the environment.  However, concerns about the environmental and human health consequences of bioengineered products in agriculture have been raised.  The debate on this issue focuses on the potential benefits vs. risks as well as their control and distribution.  One of the biggest challenges faces mankind in the coming century is demand.  How to feed the worlds growing population.  The world population is projected to increase from just over 5 billion to about 9 billion in 2030.  This increase in population means that food production has to increase dramatically to meet the need.  Currently, in many countries around the world, crop yields are below the genetic potential because of soil quality, moisture levels, disease and insects.  This means that the production has to be increased using biotechnology or the crops must be grown elsewhere.  


Genetically altered crops are called “transgenic”, which means that it contains material artificially placed there from another organism by the technique of genetic modification.  Transgenic crops can have both negative and positive effects on the environment.  Some of the benefits and risks are listed below.

           Benefits



               Risks

- Fewer and less toxic pesticides
     - Uncontrolled flow of genes


- Increased yields



     - Development of herbicides


- Decreased water use


     - Insect and virus resistance


- Reduces tillage



     - Reduced genetic diversity








     - Adverse effects on 








        non-pest organisms


As Biotechnology use increases in agriculture and other areas, regulations will be changed and added for the protection of people and the environment.  But, some critics would argue that these regulations will come too late and we will not be able to reverse the damage that has been done.
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Transportation Systems- Intermodalism


The United States Department of Transportation established the Office of Intermodalism in 1992.  This office is charged with the coordination of the department and policies involving more than one mode of transportation.  The US Department of transportation is working to build an intelligent transportation infrastructure that will enhance the entire system.  Their goal is to seamlessly unite to support multimodalsim and intermodalism in metropolitan and rural areas and on interstate corridors.  This means we will be able to build and infrastructure and implement intelligent transportation systems that will work together to improve safety and quality of life.  The infrastructure refers to integrated electronics, communications, hardware and software support.  
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Systems models as compared to Problem-Solving Model


In order to meet their goal, systems solve problems.  The problem solving strategy introduced in a previous unit is really just a system.  It’s a way of solving problems systematically.  


*Follow along with the power point presentation and fill out the illustration below of how the process of problem solving is similar to the universal systems model.  Also, fill out the four elements of what a technological system involves.  We will use, as a simple example, a transportation system which will be driving a car.
               Problem Solving Steps


Basic Systems Model
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Four elements
1. Input:

2. Process:

3. Output:

4. Feedback:

So, what is the purpose of this unit?  You will have a better understanding of what a systems and how to trouble shoot and do maintenance on a system.  You will also know the following:

· Systems thinking applies logic and creativity with appropriate compromises

· Systems, which are the building blocks of technology, are embedded within larger systems

· The stability of a technological system is influenced by all of the components in the system

· Research and development is a specific problem-solving approach

· How to develop and produce a product or system using a design process

· How to troubleshoot, analyze and maintain systems to ensure safe and proper function and precision

Sources
VCSU Reading Assignment

Standards covered
Standard #2: Students will develop an understanding of the core concepts of technology.


Benchmarks:

W. Systems thinking applies logic and creativity with appropriate compromises in 
complex real-life problems.

X.  Systems, which are the building blocks of technology, are embedded within 
larger technological, social, and environmental systems.

Y. The stability of a technological system is influenced by all of the components 
in the system, especially those in the feedback loop.

FF. Complex systems have many layers of controls and feedback loops to provide 
information.

Standard #6: Students will develop an understanding of the core concepts of technology.


Benchmarks:

H. The decision whether to develop a technology is influenced by societal 
opinions and demands, in addition to corporate cultures.

I. A number of different factors, such as advertising, the strength of the economy, 
the goals of a company, and the latest fads contribute to shaping the design of and 
demand for various technologies.

Standard #14: Students will develop an understanding of and be able to select and use medical technologies.


Benchmarks:

L. Telemedicine reflects the convergence of technological advances in a number 
of fields, including medicine, telecommunications, virtual presence, computer 
engineering, informatics, artificial intelligence, robotics, materials science, and 
perceptual psychology.

M. The sciences of biochemistry and molecular biology have made it possible to 
manipulate the genetic information found in living creatures.

Standard #15: Students will develop an understanding of and be able to select and use agricultural and related biotechnologies.


Benchmarks:

K. Agriculture includes a combination of businesses that use a wide array of 
products and systems to produce, process, and distribute food, fiber, fuel, 
chemical, and other useful products.

L. Biotechnology has applications in such areas as agriculture, pharmaceuticals, 
food and beverages, medicine, energy, the environment, and genetic engineering.

Standard #18: Students will develop an understanding of and be able to select and use transportation technologies.


Benchmarks:

K. Intermodalism is the use of different modes of transportation, such as 
highways, railways, and waterways as part of an interconnected system that can 
move people and goods easily from one mode to another.

L. Transportation services and methods have led to a population that is regularly 
on the move.

M. The design of intelligent and non-intelligent transportation systems depends 
on many processes and innovative techniques.
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