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Part 1 Reading Courses of
Occupational English for HVAC

(B =iEHIE)



Lesson 1 Requirements for an Engineer and Brief Intro-
duction to Engineering ( TFE2UfiER Ml = 3§)

What is Engineering?

[1] Engineering is the art of applying scientific and mathematical principles, experi-
ence, judgment, and common sense to make things that benefit people. Engineers design
bridges and important medical equipment as well as processes for cleaning up toxic spills
and systems for mass transit. In other words, engineering is the process of producing a
technical product or system to meet a specific need.

[2] Engineers have many different types of jobs to choose from, including research,
design, analysis, development, testing, and sales positions. If you are interested in discov-
ering new knowledge, you might consider a career as a research engineer. If you are imagi-
native and creative, design engineering may be for you. The work of analytical engineers
most closely resembles what you do in your mathematics and science classes. If you like la-
boratory courses and conducting experiments, look into becoming a development engineer.
Sales engineering could be a good choice if you are persuasive and like working with people.

[3] Engineering work is also organized by traditional academic fields of study. The
five largest of these are chemical, civil, electrical, industrial, and mechanical engineering.
There are also more specialized engineering fields, including aerospace, ocean, nuclear, bi-
omedical, and environmental engineering.

What is HVAC?

[4] You’ve probably heard of the term from different contractors, engineers, or per-
haps colleagues and business partners; but you’ re still wondering what the initialism
means. Well, HVAC (“H-V-A-C” or “H-VAC”) stands for Heating, Ventilation, and
Air-Conditioning—three closely related fundamental functions found in homes, offices, and
other building structures.

[5] The beginning of HVAC is not clear, though as early as second century, a lot of
Roman cities were using a central heating system known as hypocaust. This is further pop-
ularized during the Industrial Revolution as big factories used it. Now most modern build-
ings that you see have integrated HVAC,

" [6] The HVAC system is also known as climate control. This is because these three
functions are essential in maintaining comfort in every dwelling.

[7] The primary use of HVAC is to regulate room temperature, humidity, and air
flow, ensuring that such elements remain within their acceptable ranges. Effective control
of such factors minimizes health-related risks. A very humid atmosphere impairs the body’s
ability to regulate body temperature as it prevents the evaporation of sweat. High humidity

also decreases physical strength, which usually leads to fatigue. An unhealthy surrounding
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can also affect people’s thinking abilities. Hypothermia, heat stroke, and hyperpyrexia,
among others, are some of the illnesses that may also occur.

Three Functions of HVAC

[8] Heating is significant in maintaining adequate room temperature especially during
colder weather conditions. There are two classifications of heating: local and central. The
latter is more commonly used because it is more economical. Furnace or boiler, heat pump,
and radiator make up the heating system.

[9] Ventilation, on the other hand, is associated with air movement. There are many
types of ventilation, but they all function similarly. Ventilation is necessary to allow car-
bon dioxide to go out and oxygen to get in, making sure that people are inhaling fresh air.
Stagnant air causes the spreading of sickness, usually airborne, and allergies. But it is also
essential to maintain an efficient ventilation system, especially in the attics. Insufficient
ventilation usually promotes the growth of bacteria and fungi such as molds because of high
humidity. It will also decrease the effectiveness of rafter and roof sheathing insulation be-
cause of water vapor condensation,

[10] The air-conditioning system controls the heat as well as ventilation. They often
come in different sizes. Most air conditioners have large air ducts, so it is better to check
out the building first to see if they can be installed. Or else, you can use the split system or
remote coils. It is necessary, though, that air ducts are properly cleaned. Pathogens thrive
in dirty air ducts. Return-air grills are also vulnerable to chemical, microbiological, and ra-
diological elements., Thus, HVAC return-air grill height should be that it is not accessible
but visible for any observation.

The Future of HVAC

[11] How has technology changed in the HVAC field? Well, using PLLCs (Program-
mable Logic Controllers) in HVAC is the trend nowadays. But a great deal of development
of the HVAC system lies on the ever-changing technology and continuous innovation.
Companies are adopting wireless technology after they found out that networking HVAC
controllers, which often use sensors, can eventually cut installation and labor costs. A lot
of engineers are also focused on further improving this technology through the use of mesh
wireless setup, which will work for both the wireless sensor and wireless controller net-
works. The only downside of this could probably be the risk of being exposed to RF (Ra-
dio Frequency) radiation. ;

[12] The installation of an HVAC system is imperative if we want to achieve maxi-
mum comfort and be healthy in our homes, office spaces, or other building facilities. But
you also need to consider the building size in installing an HVAC system. Optimum effi-
ciency and comfort level are best achieved if the system is appropriate for the size. After
all, any ineffective system usually means more incurred costs in the future. You should al-
so see to it that HVAC is carefully integrated to the overall building design so other aspects

needed for proper operations, such as cabling, are not sacrificed.
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What is Civil Engineering and HVAC Engineering?

[13] Civil engineering is a remarkably broad field of study serving people by desig-
ning, constructing and maintaining the infrastructure of society including buildings, bridg-
es, highways, airports, and harbors. Civil engineers impact the quality of the built envi-
ronment and the quality of our land, water, and ai:1 resources. Students can elect to pre-
pare for professional careers such as structural, environmental, transportation, construc-
tion, hydraulic, geotechnical, or surveying engineers. The curriculum accommodates this
breadth by providing a fundamental set of required courses complemented by sufficient
flexibility to allow students to concentrate portions of their studies on the special areas that
are of particular interest to them,

Ten great reasons why you will love it!

What is an engineer?

[14] Engineers use their imagination and analytical skills to invent, design, and build
things that matter. They are team players with independent minds who ask, “How can we
develop a better recycling system to protect the environment, design a school that can
withstand an earthquake, or create cutting-edge special effects for the movies?” By drea-
ming up creative and practical solutions, engineers are changing the world all the time.

Nature of the Engineer Work

[15] Engineers apply the principles of science and mathematics to develop economical
solutions to technical problems. Their work is the link between scientific discoveries and
the commercial applications that meet societal and consumer needs.

[16] Many engineers develop new products. During this process, they consider several
factors. For example, in developing an industrial robot, engineers precisely specify the
functional requirements; design and test the robot’ s components; integrate the compo-
nents to produce the final design; and evaluate the design’s overall effectiveness, cost, re-
liability, and safety. This process applies to the development of many different products,
such as chemicals, computers, power plants, helicopters, and toys.

[17] In addition to design and development, many engineers work in testing, produc-
tion, or maintenance. These engineers supervise production in factories, determine the
causes of component failure, and test manufactured products to maintain quality. They al-
so estimate the time and cost to complete projects. Supervisory engineers are responsible
for major components or entire projects.

[18] Engineers use computers extensively to produce and analyze designs; to simulate
and test how a machine, structure, or system operates; to generate specifications for
parts; and to monitor product quality and control process efficiency. Nanotechnology,
which involves the creation of high-performance materials and components by integrating
atoms and molecules, also is introducing entirely new principles to the design process.

[197] Most engineers specialize. Following are details on the 17 engineering specialties

covered in the Federal Government’s Standard Occupational Classification (SOC) system.
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Numerous other specialties are recognized by professional societies, and each of the major
branches of engineering has numerous subdivisions. Civil engineering, for example, in-
cludes structural and transportation engineering, and materials engineering includes ceram-
ic, metallurgical, and polymer engineering. Engineers also may specialize in one industry,
such as motor vehicles, or in one type of technology, such as turbines or semiconductor
materials,

Work Environment,

[20] Most engineers work in office buildings, laboratories, or industrial plants. Oth-
ers may spend time outdoors at construction sites and oil and gas exploration and produc-
tion sites, where they monitor or direct operations or solve onsite problems. Some engi-
neers travel extensively to plants or worksites here and abroad.

[21] Many engineers work a standard 40-hour week. At times, deadlines or design
standards may bring extra pressure to a job, requiring engineers to work longer hours.

¢ Love your work, and live your life too!

[22] Engineer is an exciting, rewarding career choice for young men and women. En-
gineering is an exciting profession, but one of its greatest advantages is that it will leave
you time for all the other things in your life that yvou love!

¢ Be creative

[23] Engineering is a great outlet for the imagination—the perfect field for independ-
ent thinkers.

* Work with great people

[24] Engineering takes teamwork, and you’ll work with all kinds of people inside and
outside the field. Whether they’ re designers or architects, doctors or entrepreneurs,
you’ll be surrounded by smart, inspiring people.

¢ Solve problems, design things that matter

[25] Come up with solutions no one else has thought of. Make your mark on the
world.

¢ Never be bored

[26] Creative problem solving will take you into uncharted territory, and the ideas of
your colleagues will expose you to different ways of thinking. Be prepared to be fascinated
and to have your talents stretched in ways you never expected.

» Make a big salary

[27] Engineers not only earn lots of respect, but they’re highly paid. Even the start-
ing salary for an entry-level job is impressive!

* Enjoy job flexibility

[28] An engineering degree offers you lots of freedom in finding your dream job. It
can be a launching pad for jobs in business, design, medicine, law, and government. To
employers or graduate schools, an engineering degree reflects a well-educated individual

who has been taught ways of analyzing and solving problems that can lead to success in all
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kinds of fields.

e Travel

[29] Field work is a big part of engineering. You may end up designing a skyscraper
in London or developing safe drinking-water systems in Asia. Or you may stay closer to
home, working with a nearby high-tech company or a hospital.

¢ Make a difference

[30] Everywhere you look you’ll see examples of engineering having a positive effect
on everyday life. Cars are safer, sound systems deliver better acoustics, medical tests are
more accurate, and computers and cell phones are a lot more fun! You’ll be giving back to
your community.

¢ Change the world

[31] Imagine what life would be like without pollution controls to preserve the envi-
ronment, life-saving medical equipment, or low-cost building materials for fighting global
poverty. All this takes engineering. In very real and concrete ways, engineers save lives,
prevent disease, reduce poverty, and protect our planet.

[32] Today, just 20 percent of undergraduate engineering students are women. Even
more astounding is the number of women engineers in the professional workforce - less
than ten percent! Engineer Your Life is an unprecedented awareness and outreach program
designed to encourage young women to choose engineering as a career and to develop a new
generation of role models for those already in the field.

What Engineers Do: A Look Behind the Scenes

[33] Typical Progression;

¢ Orientation and some reading

e Small assigned task with supervision

* Small assigned task with minimum supervision

» Larger assigned task with supervision

o Large assigned task with technician support

» Help choose your own task: Define your own support, schedule

e Define a task and work with others to get it done

e Define a significant task and lead a group of peers

* Become a local expert in your area of expertise

e Interact with other groups and secure their cooperation to accomplish a task

e Help define a major piece of work: Lay out the plan and execute it

e Publish/invent/document significant ideas

* Become the major engineer on a product or major part of a product

e Choose a management career: Manage a department, or Secure support for your
own project

» Choose a technical career: Become a recognized expert at your site and beyond, or

Consult widely in your area of expertise
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¢ Lead major task forces

¢ Move up the corporate ladder

[34] Solve Design Problems:

Fuzzy definition of task (“Figure out what needs doing and do it!”)

e Factor in time constraint (“If I wanted it tomorrow, 1’d ask you tomorrow!”)

e Factor in cost constraint (Cheaper than anyone ever did it before)

e Factor in constrained resources (few people, equipment not available)

* Balance priority with other duties (“Don’t let your other work slip!”)

e Learn where to seek help: Develop a support group.

[35] Schedules:

¢ State resource assumptions (people, equipment)

* Do two schedules: Working back from end date, Working forward from start date,
Seek a reasonable balance

¢ State dependencies and exposures

* Draw up schedule with tasks, start/end dates

¢ Review schedule with peers for sanity

e Submit to manager for review

* Rework schedule (Don’t commit to insanity!)

¢ Final review with manager

e Do it!: Track your schedule, Make notes of what you forgot for next time, Get
good at scheduling (Your boss will love you!)

[36] Product Planning:

¢ Market requirements (Who wants it, what functions are important?)

* Competitive analysis (Who is competition, what performance and price?)

¢ When could the product be announced?

e What countries? Language translations.

¢ Development plan: Assign design team, Budget/resource estimate, Functional
specifications, Major check points, Development schedule (components/prototypes), Test
plans with schedule, Test model build/debug, Test schedule, Documentation schedule,
Problem resolution and redesign time, Manufacturing plan, Marketing plan, Human fac-
tors, Costs/cost reduction plan

* Reliability/service cost estimate: Monthly usage estimate, Repair actions per
month, Duration of repair action, Service aids

e Market plan: Who will sell it, Who will buy it, How many will be sold, Advertis-
ing, Sales incentives, Order/delivery method, Service/maintenance plan, Marketing/develop-
ment commitment to plan, Check points, Marketing literature, Early demo hardware

¢ Manufacturing plan; Where to be manufactured, How many (by month), Manu-
facturing cost estimate, Packaging and ship group. Distribution, Commitment agreements,

Budget (by quarter/year), Capital expenses/schedule (equipment), Head count buildup
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(and skills)

e Test schedule and early model quantities/assignments

¢ Announce date and general availability dates

¢ Reviews by everyone involved (non-congruency and resolution)

¢ Continual negotiation

* Profit/revenue plan

e Safety/security/EQO plans

» Budget/space/resource/schedule/equipment plans: Justify everything, Multiple it-
erations, Fight for your share

e Personnel appraisals/promotions/awards/reprimands/dismissals

¢ Presentations to upper management on every subject

o Keep employees appropriately informed

e Maintain troop morale throughout tough times

e Look calm and reassure the troops when the word is caving in

¢ Plan ahead constantly for contingencies (and insanity)

» Protect troops/turf against raiders and upper management gyrations

» Work within budget/manpower/schedule/space constraints (ever changing)

¢ Get others to do work for you, preferably out of their budget

o Write nice notes to managers of folks who help you: They will love to help you
again, Your note help justify raises/promotions

o Calmly take the blame for everything that happens: By definition you are responsi-
ble, Excuses do not impress anyone

* Know everything about anything (“Ask your manager!”)

e Great responsibility with surprisingly little authority: Succeed in spite of it ali,
Find ways around the system (its your job), Ask forgiveness (not permission), Be unbe-
lievably creative, Don’t whine

e Praise your good people to the sky! Get them incredible raises and promotions!

[37] Senior Technical Tasks:

» Budgeting: People, Money, Capital equipment, Space, Salaries, Support from oth-
er groups

e Set a professional tone for the department

¢ Encourage colleagues

* Mentor younger colleagues

» Publish papers, formal and informal

e Teach courses

» Patent applications

o Set technical direction for the department, site

¢ Lead Technical Presentations: Department, Management, Tech Society, Executives

¢ Lead design reviews
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e Lead/partcipate in program audits

* Lead Task Forces (Serious technical problems): Listen and absorb info quickly,
Recommend actions, Create and defend action plan, Ger resources, Assign tasks, Monitor
results daily, Daily/Weekly Status Reports, Management/Executive Presentations, Hold

off the Doomsayers, Final recommendations (report)

Consult widely (formal, phone calls, meetings)

Participate in advanced technical planning

Continue to study and grow in your field of expertise

* Broaden your areas of expertise-tackle new things

Engineering Specialty Employment in Key Industries

[38] About 37 percent of engineering jobs were found in manufacturing industries and
another 28 percent were in the professional, scientific, and technical services sector, pri-
marily in architectural, engineering, and related services. Many engineers also worked in
the construction, telecommunications, and wholesale trade industries.

[39] Federal, State, and local governments employed about 12 percent of engineers in
2006. About half of these were in the Federal Government, mainly in the U, S. Depart-
ments of Defense, Transportation, Agriculture, Interior, and Energy, and in the National
Aeronautics and Space Administration. Most engineers in State and local government agen-
cies worked in highway and public works departments. In 2006, about 3 percent of engi-
neers were self-employed, many as consultants.

[40] Engineers are employed in every State, in small and large cities and in rural are-
as. Some branches of engineering are concentrated in particular industries and geographic
areas—for example, petroleum engineering jobs tend to be located in areas with sizable pe-
troleum deposits, such as Texas, Louisiana, Oklahoma, Alaska, and California. Others,
such as civil engineering, are widely dispersed, and engineers in these fields often move
from place to place to work on different projects.

[41] Engineers are employed in every major industry. The industries employing the
most engineers in each specialty are given in table 1, along with the percent of occupational

employment in the industry.

Percent concentration of engineering specialty employment in key industries, 2006 Table 1

Specialty Industry Percent
Aerospace engineers Aerospace product and parts manufacturing 49
Agricultural engineers Food manufacturing 25

Architectural, engineering, and related services 15
Biomedcal engineers Medical equipment and supplies manufacturing 20
Scientific research and development services 20
Chemical engineers Chemical manufacturing 29




10 BEKKSEREIELTY

continued
Specialty Industry Percent
Architectural, engineering, and related services 15
Civil engineers Architectural, engineering, and related services 49
Computer hardware engineers | Computer and electronic product manufacturing 41
Computer systems design and related services 19
Electrical engineers Architectural, engineering, and related services 21
Electronics engineers, except . .
’ Computer and electronic product manufacturing 26
computer
Telecommunications 15
Environmental engineers Architectural, engineering, and related services 29
State and local government 21
Health and safety engineers,
except mining safety engineers | State and local government 10
and inspectors
Industrial engineers Transportation equipment manufacturing 18
Machinery manufacturing 8
Marine engineers and naval . ; : ;
) & Architectural, engineering, and related services 29
architects
Materials enginecrs Primary metal manufacturing 11
Semiconductor and other electronic component manufactur- g
ing
Mechanical engineers Architectural, engineering, and related services 22
Transportation equipment manufacturing 14
Mining and geological engi-
neers, including mining safe- | Mining 58
ly engineers
, Research and development in the physical, engineering,
Nuclear engineers } . 30
and life sciences
Electric power generation, transmission and distribution 27
Petroleum engineers Oil and gas extraction 43




