Chapter 1
“Engineers and Writing.”

¢ Main Objective:

— Convince you that writing IS iImportant
for professional engineers and to find
out what they write about.
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Chapter Outline

¢ Engineers Write a Lot
¢ Engineers Write Many Kinds of Documents

¢ Successful Engineering Careers Reguire
Strong Writing Skills

¢ Strong writing skills can be learned—Ilike
any task.

¢ Noise and the Communication Process
¢ Controlling the Writing System
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Importance of Writing as an
Engineer

* Engineers spend 20 to 40% of their
working hours writing.

— At a salary of $60,000, that’s $24,000 a
year for writing.

 Engineers new or
Improved design ideas.
 Engineers effectively with

the public.
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Engineers and Writing

= Communication skills are extremely
Important.

= Unfortunately, both and are
often

= Engineers may have excellent ideas and a
strong case to make, but they do not know
how to make it

= If you can’t make the case, no matter how
good the science and technology may be,
you are not going to see your ideas reach
execution/completion.
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Engineers and Writing

= Engineers like working with numbers,
eguations, machines, and instruments

HOWEVER YOU DO NOT LIVE ALONE
IN THIS WORLD

= You also need to know how to communicate
and transmit your ideas and work to different
kinds of people (professionals or non
professionals).

= This means that you have to write and speak in a
very efficient way
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Engineers and Writing

KEEP IN MIND THE FOLLOWING:

= Engineers write a lot

= A successful engineering career requires
strong writing skills

= Engineers write many kinds of documents
= Engineers can and must learn to write well
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Engineers and Writing

During the engineers career, the engineer may need
to write all kinds of documents such as:

Studies: Research, Analytical, Development...etc

Publications: Articles, Catalogs, Textbooks,
Newsletters...etc

Standard Reports: Weekly, Annual, Progress, Lab...etc

Special Reports: Recommendation, Trip, Investigation,
Site...etc

Technical Reports: Evaluation, Specification...etc

Manuals: User's Handbook, Repair, Instructions,
Maintenance...etc

Interoffice: Memos, Letters, Minutes...etc
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Engineers and Writing

KEEP IN MIND THE FOLLOWING:

= Good document needs more and more of
EDITING

= This Includes: scribbling, additions, deletions,
rewordings, and corrections

= When you write, you are sending a

message (signal) to other people
(receivers).

= To receive It clear and without interruption or
confusion, it should be free of
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Writing Problems

 Historically, only 5% of engineering
education focused on writing or
communication in general.

INn the system

(outside factors affecting
communication)

O
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Communication System
Content/Context

y

Encoder Channel Decoder

chi
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Communication System: Noise

Content/Context

Encoder Channel Decoder
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Sources of Noise

Punctuation, grammar, usage errors
Wordiness, lack of emphasis
Word-choice problems
Audience-adaptation problems

Failure to achieve document’s purpose

chi
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Engineers and Writing
Noise and the Communication Process

= Have you ever Dbeen annoyed by
Interference on your TV screen or may be
could not hear a friend on the phone
because someone was using a vacuum
cleaner in the next room or the stereo was
booming?

= Have you ever not been able to answer an
exam question because you did not
understand what the question wanted?
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Engineers and Writing
Noise and the Communication Process

= In each case what you were experiencing
was Interfering with the transmission
of information

= When ever a message IS sent, someone IS
sending it and another Is receiving it

= Applying this concept to engineering writing,
we can say that anything causing a reader to

hesitate In uncertainty, frustration, or even
amusement Is
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Engineers and Writing
Examples of Noise In Sentences

Noisy Sentence:

There was not a sufficient enough number of
samples to validate the data

Revised Sentence:\

There weren’'t enough samples to validate the
data

Noise Is redundancy (sufficient and enough
have the same meaning)

Noisy Sentence:

Our intention is to implement the verification of
the reliability of the system in the near future
Revised sentence:

We want to verify the system'’s reliability soon
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Engineers and Writing
Examples of Noise In Sentences

= |t is relatively easy to identify and remove simple

noise like this. More challenging is the kind of

noise that results from fuzzy and disorganized
thinking.

= Example of Too Much Noise In__s

Sentence!!

= Your final exam, oh, sorry, mid exam could be, if |
remember, between, or let me say in the first
week of not this month, but the next month if | am
around. If | am not available at that time, which is
mostly the case, we might rearrange another
time, and this might be two or three days after |
come back, unless you have other suggestions,
but you have to tell me one or two days before |
leave, otherwise, thg@.exam time is fixed 16




Engineers and Writing

\WWhen you get the response
that you want from your

communication, Itt means you
communicated Well




Eliminating Intermittent (Sporadic) Noise In
Writing

Noise mostly occurs In

1. Spelling and spell checkers




To correct your spelling, use reliable dictionaries and
electronic spell checkers

Meaning of a sentence may change
depending on the punctuation




— Commas

Confusion sometimes exists about commas “,
because frequently their use is optional

The guestion to ask is, Does adding or omitting a
comma in a given sentence create noise? In general,
If no possible confusion or strain results, the
tendency in technical writing is to omit unessential
commas

Often, omitting a comma after introductory words or
phrases in a sentence will cause the reader to be
momentarily confused
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— Commas

Noisy sentence:

After the construction workers finished eating rats
emerged to look for the scraps.

= Soelution:

= After the construction workers finished eating
rats emerged to look for the scraps.

NOISYISENTENGE:

In all the containers were In good condition
considering the rough journey.

4 Solutier)

= |In all the containers were in good condition
considering the rough journey.
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— Commas
Usage of Commas (1)

= Link independent clauses
The bus leaves early and the sky looks clear.

= After introductory clauses, phrases, or words




— Commas
Usage of Commas (2)

= To separate items in series (serial comma)

Fresnel’'s equations determine the reflectance
transmittance phase and polarization of a light
beam at any angle of incidence.

= serial comma may also prevent confusion




— Commas
Usage of Commas (3)
= |n dates, names, addresses, and numbers

1. She was bornin May 16 1985. (OR 16" May 1985)

2. This article was written by Al-Ansari Ameen.
(last name first name)

1. H.U. Zarga Jordan.
2. Itis written in page 22 line 6.

3. It costs $ 25 000.
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— Semicolons

Often, the semicolon “;” is replaced by a comma.

More frequently, we simply use a period and start a
new sentence, but then a psychological closeness
might be lost

It is used for independent clauses, which are clearly
related in meaning

1. Your program is working well; however, mine is a
disaster.

2. Take Professor Hixson’s class; you'll find he's a
great teacher.

The relationship between these statements are not as
clearly stressed by the use of a comma or a period
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— Colons

= Colons “.” are used to separate the hour and minute
In a time notation and to divide parts of book or
article titles:

1. This proposal is due in the morning at 8:30 sharp.

2. One of the books, recommended for the seminar, is
“The Limits of Safety: Organization, Accidents, and
Nuclear Weapons”

= The most common use of the colon within a
sentence, however, Is to introduce an informal list:

1. The class room needs the following items: Chairs,
table, screen, data show, and computers.

2. For the final exam, you will need several items: a

pencil, calculator, and three sheets of graph paper.
Ch2 9



— Parentheses

= Parentheses “(” and “)” are to set off facts or

references in your writing (almost like a quick
Interjection in speech)

1. Resistor R5 introduces feedback in the circuit (see
Figure 5).

2. This reference book (published in 1993) still
contains useful information.

If what you place within parentheses is not a
complete sentence, put any required comma or
period outside the parentheses.

Whenever | design a circuit (like this one), |
determine the values of the components in advance.
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— Parentheses

= To enclose interrupting words

In the last ten years, people (mainly, the educated)
started to pressure the governments for more
freedom.




— Exclamation points

The best advice is to avoid the exclamation points “!”

It in professional writing except Iin the case of
warnings (DANGER: Sodium cyanide is extremely
toxic!) or strong command (Avoid speed, the coming
section is extremely danger!)

2. Punctuation — Quotation Marks

Use quotation marks “ ” to set off direct quotations
In your text, and put any needed period or comma
within them, even if the quoted item is only one word

After direct question He asked, “How was the class?”

Direct quotation in the text Did you see “Made In
Germany” on the tag of the T-Shirt?
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= We discussed it at the beginning. Also, review the
Information in this section and look to grammar
textbooks




— Numbers

= Use numbers rather than words for time, money, or
measurements

2p.m., J.D.3000, 12m
= Form the plural by adding an “s”




— Units of Measurements

= S| metric system is most widely used (m, N, s)

= Don’t mix English (Ib, ft) system with metric system.
In some cases you may mix

5.1cm (=2 1In)
= Use correct symbol when referring to units of
measurements
P=I1E
Where
P = power, in watts [W]
E = Electromotive force, in volts [V]
| = current, in amperes [A]
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— Equations

Equations and formulas slowdown the reading
process, so use them when they are necessary

Most word processing softwares have the ability for
writing equations

Make sure you are writing the equations clear,
correct, and numbered (to refer to them in the text)

See Figure 3-3 for clear multi-line equations

Let some one read your document before you hand it
to the intended audience
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SOME GUIDELINES FOR GOOD
=NEHNS=INERUWIRIERINE

Focus on why you are writing
Focus on your readers

Satisfy document specifications
Get to the point

Present your material logically
Make your ideas accessible
Use lists for some information
Format your pages carefully
Express yourself clearly

10 Use efficient wording

11. Manage your time efficiently
12. Share the load: write as a team

BRSO = W Y =
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1. Focus on why you are writing

Before starting to write, you should have a good
idea of precisely what you want to communicate
to your audience

If these goals are not first defined in your own
mind, you can’t really expect your readers to get
a clear message

Broadly speaking of most technical
writing Is either to , or to

people to act or think in a certain way.
However frequently your documents will have to
be both informative and persuasive
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1. Focus on why you are writing

Questions to be asked before writing,

. provide information without necessarily
expecting any action on the part of my reader(s)?

Obtain permission, information, approval,
help, or funding?

| t. Give Information in the form of directions,
Instructions, procedures so my readers will be able
to do something?

Suggest a plan of action or respond to a
request for a proposal?
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2. Focus on why you are writing

suggest an action or series of actions
based on alternative possibilities that you've
evaluated

~convince or “ " your readers, or
change their behavior or attitudes based on what
you feel to be valid opinion or evidence

| record how something was researched,
carried out tested, altered or repaired

Ch3 4



2. Focus on your readers

How you write any document should be
guided by:

. what you want your audience to do
with your information

. what they need from the document to
be able to do it.

Thus your audience plays a defining role In
determining how you approach your task
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¢ Answering this question helps you to
consider the:

¢ Sometimes you will write to your
SUPErVISers, semetimes to your fellow
engineers and semetimes to technicians or
even to the general public.
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2. Focus on your readers

Type of

Engineers in
readers other fields?
Fellow
Non-specialized engineers?
staff?

Production?

Q
. 2 o
@




of the readers

Are they and have a similar
background, and there is no need for details or basics?

Are they who will nheed
some background?

Are they who do not have specific
knowledge but need to take decisions?

Are they who have practical knowledge?

Are they , sales or finance who are

interested for “non-technical’” reasons.

Are they a ?

Ch3



of the readers

¢ Is the information being communicated at the
standard of my audience?

¢ Are there appropriate examples, figures, and
definitions?

¢ Is the level of expected understanding
reasonable?

Ch3



of the readers

¢ Why will they read this document?
¢ How much time will they have to read it?

¢ Does the document contain the information they.
want?

¢ Does the document contain what IS reguired to
keep them interested?

¢ \What will theilr attitude be?
Ch3 10



3. Satisfy document specifications

Number of pages
You may need to provide short summary
Headings, fonts, figures size, margins...etc
Certain topics in your report (writing about specific
thing)
E:00 EGUESTHORPLOPOSANOIFaig OVENIMENT:
ESEANCHIPLOY N

Each proposal shall consist of not more than
plus a , a a

of no more than , and a page
detailing current research funding. All text shall be printed
IN format on ' '
of at least




4. Get to the point

Provide the most important information at the places
where the readers can access easily and efficiently

The most important information needs to be at the
beginning

EXample
Employee safety ( )
Need for employees to wear hard hats
and safety glasses ( )
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4. Get to the point

Your sentences need to be direct, short and
clear.

State the most important information at the
beginning instead of losing them In the details.

Before reading the detalls, people need to know
your key points, findings, conclusions or
recommendations.

* Opening sentences
Subject line
. Clear title + summary. or albstract

/



5. Present your material logically

You must your material so that each idea,
point, and section is clearly and logically laid out within
an appropriate overall pattern

As always think before writing and keep your readers
firmly in mind

If there are a number of points that need to presented,
start with the most important to the least or vice-versa.

¢ Chronological order
. Clear consecutive steps
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6. Make your ideas accessible

Structure your material in an easy way:
A. Subdivision of material into and
with hierarchical headings and subheadings

B, Dor't use long paragraphs




6. Make your ideas accessible

Even in short engineering documents, a system of headings is
essential to keep your material clearly organized and to let
readers know what is Iin each section of the document.
Headings and subheadings are also signposts that help a
reader to get through a report without getting lost or to go to
a specific point in the report

Example of

1. QUALITY ASSURANCE PROVISIONS
1.1 Contractor’s Responsibility
1.1.1 Component and material inspection
1.1.1.1 Laminated material certification
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6. Make your ideas accessible

No one, especially in technical fields, wants to read
a solid page of wall-to-wall text of difficult material.
A busy manager, for example will want to absorb
your information in as easily digestible pieces as
possible.

1. Dense text on a page creates noise simply
because it is too discouraging.

2. Technical information are usually demanding, so
present material in short straight forward manner

3. A paragraph in technical writing should not be
longer than 12 lines at max.

Ch3 17



/. Use lists for some information

A well-organized list is the most efficient way to
communicate information.

If you have to present steps in a procedure, materials
to be purchased, items to be considered, reasons for
a decision or groceries to be bought,

EXxamplerdeschbing preocedures tonnstalli seitware

To install the Microsoft office software, turn on your
computer, then insert the CD of office. Click on the icon
setup, then make sure you interred the key number, then
click ok.

1. Turn on your computer

2. Insert Microsoft office CD .
3. Click on the icon "setup*
4. Inter .......
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/. Use lists for some information

Types of lists

It is a list where you have to check the items that
apply

1. connect the monitor to the computer

2. connect the keyboard and mouse to the computer

3. Connect the power supply to the computer ...

Bulleted lists are commonly used when items in the
list are , as in the following example.
o Air pollution control

o Public water supply

o Wastewater

o Solid waste disposal
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8. Format your pages carefully

. Leave consistent margin around your text.
Standard around 1 in. (2.5 cm)

. Serif (as Times New Roman) or sans-serif
(as Arial)

Standard size 10 or 12 (For specific
locations you may larger or smaller

single or double space

O EXpress:yourselficarefully

Be clear and Avoid ambiguity (undecided: sentence may have many
meanings)

— Avoid vagueness (no useful meaning)

—  Make your writing coherent (how well paragraphs are stick
together)

—  There should not be any room for different interpretations
or misunderstanding cp3 -



10. Use efficient wording

Use simple words as you can

Do not repeat words with same meaning
(Redundancy) Like: The parts of the machine are
connected together (connected and together have
the same meaning)

14 Manage yourtime efficiently.

Finding and using time
Make outlines for what you are going to write

(schedule) including the deadline for
completion the final version
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12. Share the load: write as a team

Communicate

Coordinate




Writing Letters, Memoranda, and E-mail

When you need to
you may:

= Talk to them face-to-face

= Talk to them by the phone

= Send them an E-mail

= Write to them on paper (memo or letter)

Ch4



and Communication

No permanent records for the conversation

The person you need to talk with may not be
available at that time

Recipients may not take the phone or in-person
communication as seriously

Some topics are just too much for a conversation
due to purpose, length, and complexity of the topic.

you can’t present details of product specifications or
a proposal over the phone

Ch4 2



You need to consider that the recipients may not
have access to the email frequently

SECURITY ISSUES: Emails may be seen by other
persons in the world

Some people may still not considering electronic
messages seriously

These days, people are using the email very widely,
and through it

Ch4 3



and

= Memo (memorandum)

Written communication an

organization such as a business company,
university, and government agency

= Business letter

Written communication among members
who are In the same organization

Ch4



= Note that not all of the components_that will be
discussed In the next couple of slides are necessary

to be iIncluded In each letter

= Face—to-face, telephone, and email communications

are just not right for certain kinds of correspondence

e [

If you want to make sure that the recipient receives it and
takes it seriously

If you want the recipient to study it at length
If the communication is long and packed with information
If you want a permanent record of communication
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— Standard Components

Company or personal logo

Usually on the first page only.

= If you use a sheet with logo, start your letter about 2.5cm
below it

Heading

Sender’s address and date.

= |If you are using letterhead stationary, only the date is
needed

Inside address
Name, title, company, and address of the recipient

Subject line
announce topic or purpqse of the letter "




— Standard Components

“Dear Sir/Madam:” or “To Whom It May Concern:” or
“Dear Department members:”, or...

= Where no obvious recipient exists or where the recipient
does not matter, omit the salutation.

= Itis better if you know exactly whom you are writing to, call
the recipient’s organization (ask also for the title and the
department name). “Dear Recruitment officers:”

= Note that the salutation for business letters is punctuated
with a colon. A comma implies a friendly nonbusiness
communication

Single space text inside the paragraph, and double
space between paragraphs
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— Standard Components

“*Sincerely yours”, or “Best Regards”, or ...etc

This Is a blank area for the signature, followed by
your typed name, title, and organization. In
professional correspondence, don’t forget to include
these letters that identify the degree or title that you
worked hard to earn

Such as “Cc:” and “Encl..” abbreviations come
below the signature block. The first set is the initials
of the sender and typist, respectively, “JMC/rbs”.
Labels such as “Encl..” “Enclosure:” or
“Attachments:” indicate that other documents have
been attached: “Encl.: specifications.”
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— Standard Components

= “Cc:” followed by one or more names indicates to whom a
copy of the letter was sent

= “Bcce:” identifies “blind” recipients

= |f you receive a letter with “Bcc:” at the bottom, the people
whose names follow “Bcc:” do not know that you received
the letter, nor do they know that you know that they
received the letter

If you use letterhead stationary, use the matching
stationary (the same quality and style of paper but
without the letter head)
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— Standard Components

Mr. Ronald Kleiberg 6 June 2013

Mr. Ronald Kleiberg 6 June 2013

Mr. Honald Kleiberg
6 June 2013
Page 2

I e I T e

Figure 4-3 Three separate formats for following pages in business letters.
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Common Business Letter Forrnais

Date

Heading (sender’s address)

Inside address (recipient)

Salutation (punctuated with a
colon)

Body (multiple paragraphs)

Complimentary close

Signature block




Formats
Standard Block Letter

= This is the
easiest and most
commonly used _
letter format & your e G e requesting consutaion and am providing my ~—_

1117 The High R

r inquiry.The gues:
wild b ated in a

= All elements are s :
fIUSh Ieft - - N - g -:. . e AstinA N indentation

o first-line

Urse of special formatiing

= All serious e e o ot s 020 e o v e e e e o
communications h h
use this format




Formats

Standard Semi-Block Letter

Similar to the
block format
except that the
heading,
complimentary
close, and
sighature block
are on the right
margin

Clarkson Hall, Bm. 1704
FarmEsh Linsversiy
Clark=on, ¥ 8381

25 hiay 2000
Hughes, Gano, Asgaciales

1118 T2 High Road

Austing, TX FATOX

Dx=ar Colleaguac

I am wriling 1o professional consultenis like yowrsset in an attampt bo survay any oApRarismse you
may have using diferent dynamic sohars 10 sdve undarmped lingar giganprablams. partcularhy
large sigenproblems (wilh grealer than B000 daeqraas of fressdam).

A o wide variaty of solvers is available. They wary from subspacs ileralion, 10 Lancaoes, 10 conjugale-
gradient, to dynamic condensaltion, and 1o mpo 1t made synihasis. | would like to Knoe wihat
professional anginesns are usang and why. [For axampla, e your chaice faster or more mobust, or
do you hewve soma olher critena®)

At pr Al iy inkeresis are lecuzed on solving unaymmelric Bnaar aquations in1he boundany
alemant mathad. However, vigwpainh I have allempled o salve a liquid cscillatlion
problem by using “pseudo-dlukE chement MISA. The lroubde imvolves chocaing & Poisson's ratic
as cdose b 0.5 as possinde.

I feund the Lanczos meihod b be best in this case, bBut there were ather ditficuiies n almuleting
the boendary canditions al the kop ol the Fluid wilth appropriaie sgrings. For these reasons, |
ultimaiely had to abandon thiz idas. Even o, tha subspace and acoehzrmbed bEpacE merakion
iechnigues wara nod naarky as afactive,

Cuarrgnitly, | fwm daing regsarnch in the arma of accelsrating 1he sclution of linear urdarmged
aigenprotHams and am Imarested in comparing what actusl users lind most useful (and wod just
the thaoredical ressaarchearst).

| would wery mech appreciabe hearng about any aspariensd ar msights you may Eave hed in

fhese araas. H it would ba aasier For yau, you can comlack me by a-mail; my eddrass is
Fnemci@®gink. o rdonasihede.us.

Sincershy,

T e B s

Jana A. Mckurray, P.E., Fh.[.



Formats

Other Semi-Block Letter

The same as the
standard semi-
block format
except that it adds
a subject line and

omits the
complimentary
close

25 May 2004

Dr. Fatrick H. Mchurray

Deparmant of Mechanical Enginearing
Clark=on Hall, Bm. 1704

hMonash Universily

Clarkson, WA 93881

SUE.].: Pasilicn for experenced development englnees
Dear Collaagua:

CSMI iz seaking qualiied development anglnears. Plaase distributa 1his ketter 10 anyone i yaur
organizatien who might be inlarestad in working with us.

CSMI is a lagding sawmill equipment manulacturar hasdguarterad in Porland, wilh mamdactuing
taciities in Porfand and Hot Springs, AR. We are [ooking for & seasoned (8 10 10 years) cavelop-
men enginesr with a hands-on style and a sirong background aof streas analysis and design
aplimization Tor large capital equipmeant. & bachalor'a dagree in mechanical anginaening is requines
an advanced degrea is prefarred.

CEMI oflers competilive campansalion, campany-pald heath, dental, lite and pension Opbicnal
A01¢k). CEMI ks a drug-free workgplace. Ye are also an equal-opportunily ¢rmployer, gualified
applicants who would enhance cur cullural diversily are encauraged 10 apply.

To ba considerad, pleass submit 8 rasurme with salany history and reguiramants ko

Human Fesources Manager
CSl

4000 KW 51, Helens Rd.
Porlland, OR 7210




= For Internal communication N an
organization, use memorandum format

1. A call for employees to attend a general meeting
2. A reminder that status reports are due
3. Arequestto an employee to provide information

= The actual contents of a memo can be very
much like those of a business letter or like

those of a short report
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Standard Components

Heading
Date, To:, From:, and Subject

Body of memo

single spaced paragraph, and double space between
paragraphs

Complementary close
some times not included

Signature block

Ch4 16



Memo Format

DATE:

TO:
FROM:

SUBJECT:

(Body: multiple

paragraphs)




Business Memoranda

T |

DATE: 25 Mgy 2004
TO - Dasigners usimg AutcdS A —e - Marrio header

FROM: 1oy Cheung Il

SUBJECT: Problams with AutaCAD deliys — | Dascrnptiva subject line

Savarnl of wou have baan hawving problems with fongish delays m picking entitios whean using
AursCAR Herg arg somea sueggestions:

Wihen yoO pick-a peint, AutalAD has o search Mroegh all of tha vectars thal ana wisibla o

the display (o In e current wiawport} for ong thal orosses 1he pickbox (Lha linde bax cantaced
S0 pouwr orosshairs), This is how AulolCAD lincs caut wiheal ofyact 9 assocmtad with the vector 1
gEmielry thal you selec) on (e sgresn when gicking objecis far object selacHon ar object

£
-
[

a0 |
If thare are a l3rge number of varticas wigible (gach cirgle s reprasented an tha dispiay as a li
chain ol 3s lew 35 & dozen o as many as housands of veciars), then there will Be a nollcestile ]
detay a3 Aueslal tries-1a Mind an object at the peck pomni J

i
Ona way 1o raduca 1he ovarheand of display opemtions = as follows: |

I issua-tha VIEWRES command. - - Usa of special formatting.
in this case, a numbarad
list (to indicate an
trctered saequancal

2_ Specity a smaller Circle foom Percent salus
P ¥

In a large dravwars), you can ower this valoe 1625, which should have a signiflcant mpact on
dispiay parformance, with the jradect! Sy thal yoar cerclas will ook ke hexacons or
ooiagons (Dol will ot plal (Al wayh

SRR E

In aodificn o VIEWHRES, you can also ssgenmant with fhe TREEX X systom varalles,
wehich contnol ihe granuiarity of spatial imdaexing of the display dsuch as the depth w2 breadth
of tha - rfisplay rea)

Ty

e




Business Memoranda

| | Header portion of the
i meamo: Format varies on

TO: Aandy Klear —=——————— rl the placemant of these

FROM: J.A N Leeo . elements, bul they ara

DATE: Wed, 12 0ct 1994 all necessary

SUB..: When was [ha bug laped o [Na log book? - Subject ine: Clearly
identifies the topic and,

This 1s In responsa to your mema dated 10 October concerning the famous bug in the Mark [l in this case, the context

hatl many beliave fed o the term “bug® used 16 reler lo computer problems, of the commumacation

| hava writtan 1o Jon Eclund, Curator at the NMAH: he has the actual logboak in nis cara Reference o previous

these days, tha bug having been transferad a couple ol years ago from the safekeeping of the Comimidnicalen

Maval Surlace Warfare Cenler at Dahlgran, VA,

Here 15 the information | have: ]

= The siory of the bug and a photo ol the page occurs on paga 285, of Vol. 3, Na, 3, of the ————= =g of spacial
Annals of tha History of Compeiling, | forma fting—in this

casa, a bulleted list

* The dale shown is 99 and the accompanying story from Grace Hopper gives the year 48
1845,

* | am lileralty looking. at one of the relays on my desk right mow, It doas NOT look to have
anough clearance between the springs of tha relay 1o accommodala a mathl

Garneral tona:
Informat, fnendly, direct

While it's gasy 1o baliewe that this story might be apocryphal, hstory shows that it is noi!

—Jdan

:WW



Make the email brief. No one like to read long
pages on the screen

Make the subject line specific to make sure
the email will be read

Important information at the beginning

Short paragraphs, and make spaces between
them
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(Important Email Functions)

Save emall into files or folders: Organize your sent
and received email into meaningful folders-for
example, "clients,” *“staff,” “projects.” “friends &
family”

Keep copies of email you send: You may need it later
either because the email was lost or because you
need to remember what you wrote in it

Use templates: if you have standard contents set up
a template

Attach files for emails
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(Important Email Functions)

v Search _email folders: Know how to search emall
folders for topics or names of recipients and senders

v Create and use aliases and distribution lists:
Increase your email efficiency by creating aliases
(short abbreviations for email addresses) and
distribution lists ( groups of related email addresses,
such as those for staff or customers)

v Use a signature: If you need to include your full
name, title, organization, phone and fax numbers,
...etc In your email, set up a “signature”. It
automatically pops that information into every mail
you send or reply
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— Format and Style

Informality: Adjust the tone of your email according
to the recipients and situation. Think twice about
using humor, sarcasm, and informality with business
clients and higher level management-especially
those whose native language is not English

Brevity: Email messages are normally rather short,
under a dozen lines

Specific subject line: To ensure emails get read and
has the desired impact, make the subject line
specific and compelling

Important information first
Short paragraphs and space between paragraphs
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Email Writing — Format and Style

T e B e, e T e s b i TR R L e i e T L
e e

o
R.:_. m,,—. was I:h-l: beang I:#p-l:d to the log bﬂ:ﬂﬁtfﬂj%ﬁ

=i Frosme .'J&meumﬁﬁmiii '

pare —-::-:r""

i OK |l was going towsall untll Jon Eciund, Curator at the NMAMH, responded since he has
1 the actiral logbook in his care these days, the bug having been fransfered a couple of
years ago fromn the safekeeping of the Maval Surface Warfare Ceanter at Dahlgren VA,

1. The story ofthe bug and a photo of the page occurs on paga 285, of Vol 3 Mo, 3,

| of the Annals of he Histons of CorraDealing.

2.  The dale shown is 958 and Ithe accompanyving stary rom Grace Hopoer gh'ES iha
YEaras 1945,

= I arm literaiby looking ai one of tha relays on mMmy-de sk righlt now. it does not ook to
have anough clearance between he springs of the reley o accormmodala a mothl

P.8. The story has been repealady old and retold, printed and reprinted both In the
Anpads and other ourmals over the years -

John A MJAM) Lea

Depl of Computar Sciencea
Virginla Tech

Hlacksburn WA 24081-0106
Ph: (703 231-570

PAFC (703 231-B0O7S
E-mail jandesFoes vl adue

Do you have army inTonmation on the exact day that Grace Murray Hopper exdraciad tha
famous bug froom the Mark U7 1 thought this story was apooryphal | uvnderstiood thal
"bugs in the aguipment™ and “working the boegs oul ware engineering sfang daling
back lao Edison’s time at least, and that these engingerng bugs felt right al home In thea
naw compulting machinen of the 1940s

Howesyar, | have no sources on this. I''m wondedng if amy EEs (Etyrmofogical
Engineers) can clkear this vp? @

Randy Kiear
LLE. Bursau ofthe Census
rklearic e nsus. gov




for Business Writings
(for letters, memos, and emails)

Indicate the topic in the first sentence
Be brief and go to the point

Indicate any situation or preceding communication
“based on last phone call” or “based on our meeting
In the company” or “referring to your letter dated
June 1st, 2005”

Keep paragraphs short. Divide the communication to
paragraphs when the topic changes

Use lists and paragraph if necessary
Be clear if you expect any response form the readers
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Writing Common Engineering Documents
(Informal Reports)

* Progress Reports
= |nstructions
= Recommendation Reports

Ch5-A 1



Writing Common Engineering Documents
(Inspection Reports)

= Briefly report on the inspection of a site
(Facility or property)

= These reports contain lots of description,
narration, and discussion of related causes
and effects. It may also contain evaluation

= These reports include:
1. Trip Reports
2. Investigation or an accident reports

Ch5-A 2



Writing Common Engineering Documents
(Inspection Reports)

1. Trip Reports: summarize a business trip,
discuss the events, findings and other
aspects of a business trip. This type
documents observations so that people In
your organization can share them

2. Investigation or accident reports: describe
your findings concerning a problem, explore
Its causes, Its consequences, and

explaining how it can be avoided
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Writing Common Engineering Documents
(Content and Organization of Inspection Reports)

= Introduction: Indicate purpose of the report
and provide a brief overview of its contents

= Background: To explain the context of the
report. why inspect the site? Who sent you?
what are the basic facts of the situation — the
time, date, place, and so on?

= Accurate Discussion: describe the accident,
facility, property, or the proposed equipment.
what happened in the trip? where did you
go? whom you met...etc?
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Writing Common Engineering Documents
(Content and Organization of Inspection Reports)

= Action Taken: If you are investigating a
problem, and you are suggesting solutions,
your report should contain a step-by-step
discussion of how you determined the

oroblem and corrected it

= Interpretative, Evaluative, or Advisory
Discussion: Evaluate the property or
equipment, explain what caused the
accident, interpret the findings, suggest
further action, or recommend ways to
prevent the problem in the future
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Writing Common Engineering Documents
(Inspection Reports)

Obsernvations and
assessment of the
project begin here

by discussions with Dr. Bhavnant wers very good—~ha shared planty of
Informmeation with me. in particular, mis thooghits-on daesign and performance

arobiarmes:

ic-call layout in relatian 1o

icla. Balow 40 kmph, ldack of
a prooiam, Bul the vahibicis

To: Cir. Dawid Bear s .
Chilael of Oparations

Fraom: Jana A. MchMurrey I crnulsing speed under icaal

Date: GE June 2005 . tayoutl of the cells hits tha

Hector eficiemcy.
Subject: Inspection of solar-vahicls Frojedat
proixlerm. Dr. Bhaemard
al chargefdischarge char-
n part e dua 19 tha unegus
choirm sncugh time to per-
I ifffeuit 1O moritor thes
aas a8 naded for improwvea
Cattar knowledge aboul

Dawid, 'm just back from my trip o St Lirshwvarsity 1o meat with S
Bfrawvnani in the Department of Mechanicai Engineanng and take a ook at
Nis wark on-solar-slectdc vehicltas:. The following is a summary ol scme af
the design and tasting he and his studoants ara doing. plus My assessmaint.

Saome Background

As | menticoned o you on tha phones, D Bhawnanl and his student= bailt o
wahicls o compalta in @an 11-day, 2630-kMm transnational race from Cirlando,
FL. to Detrait. M. Thirhy-bwo vwehiclteas built by shudents all owvear MNMorh
Armarica antared; the vahicies had 10 coanfarmm 1o recgulations on battary
capacily, photovoltaic cell area, and safeny. The primany power source {or
tha Aublrn entry (khown as “The Sal of Aubum®) is a mono-=crystalline

uUp seaims qQuiite satisfied.
Valoctrical tests thay puat

Fowided a lighbweighl, shiff,

e circal companents. The

a avan owvar bumpy sur-

ubla accepting the low pro-

the road surfaca for thea

silicon call array ated al 12.5 perceant peak efficiency, which yialds approx-
imalaly 710 W masirmum power {rated at an nput of one standard Sy
Secondany powear is provided By a silver-Zzing starage battery rated at &5
kWhr capacity. Dir. Bhavnani provided me with additional specifications, in

FAase you nead more claetall,

the performanca of the photo-
Trﬁs that warns sncourberao

Vehicle Design

The documents Oy, Bhavman! gave ma provide sxtensiva detsils on tha

design of tha car, bhut hero are soma of 1his esseamtialis- l:
Summany of the main

design features af the

solar vehicle begins

Tetal weaights 710 lbhs
Oimansions: G mx 2 mx 1.6 m

——

Figure 5-1 Short business-trip report—excerpts. The writer summarizes her visit with
rescarchers mvoived in the solar-vehicle design and provides an assessment of that work.
(Informuation For this report was developed from S. H. Bhavnani, “"Design and Construction of
a Solar-Electric Vehicle” Jowrnal of Solar Energy Engineering (February 1994), pp. 28_-34).



Writing Common Engineering Documents
(Laboratory and Field Reports)

= Report on an experiment, test, or survey

= Present the data collected and discuss and
analyze it

= The report also Iinclude the method of
testing, theory, procedures, equipments (if
any), and conclusions

= it may explore the applications of the
findings, and any recommended further
Investigation
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Writing Common Engineering Documents
(Content and Organization of Laboratory and

Field Reports)

= Introduction: Indicate purpose of the report
and provide a brief overview of its contents

= Background: Provide a discussion of the
background leading up to the project.

Typical
guestio
researc
to enab

y this involves discussing a research
n or conflicting theories In the
n literature. Explore the background
e readers to understand why you are

doing this work. Provide citations for the
sources of information you use

Ch5-A 8



Writing Common Engineering Documents
(Content and Organization of Laboratory and
Field Reports)

= Literature Review: Often, a discussion of the
research literature related to your project Is
Included In the lab or field report. You
summarize the findings of other researchers
that have a bearing on your work

Depending on the length and complexity of
the report, all three elements just discussed.:
Introduction, background, literature review
may all be combined in one paragraph
without subheadings
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Writing Common Engineering Documents
(Content and Organization of Laboratory and
Field Reports)

= Theory, Methods, Procedures, and
equipments: The next major section in the
laboratory or field report presents your
theory or approach to your project

= Observations, Data, Findings, or Results:
You collect data then organize and present it
In a section of its own. The common
approach 1Is to present the data, often
formatted into tables, graphs, or charts,
without Interpretive discussion. The
discussion and analyzing of results comes In
a section by it self
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Writing Common Engineering Documents
(Content and Organization of Laboratory and
Field Reports)

= Conclusions: derive conclusions based on
the data gathered, and explain why you think
those conclusions are valid

= Implications and Further Research:
_aboratory and field reports typically explore
the implications of conclusions, considering
now they can be applied and outlmmg further
research possibilities
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Writing Common Engineering Documents
(Content and Organization of Laboratory and
Field Reports)

Format

Lab or Field trip reports can be presented In
memo format If It is short and presented
within the organization. Otherwise, use the
formal format as will be discussed in Chapter
SIX
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Writing Common Engineering Documents

(Laboratory and Field Reports)
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Writing Common Engineering Documents
(Specifications Reports)

= Provide detailed requirements for a product
to be developed or detailed descriptions of
an existing product

= provide specifics on design, function,
operation, and construction

= Such documents may come with certain
kinds of products such as DVD players or
Computers

= These describe the key technical
characteristics of those items.
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Writing Common Engineering Documents

asn

aA.2

BA.3

8aA.4

(Specifications Reports)

SECTION 848

— Qwutline and sentence style

HOLLOW METAL DOORS ANMND FRAMES : : 3
used in many spaecifications;
GEMNERAL indentation styles, howeawer,
All work al this Sectorn shall be paerformed in acoordarnce with vary
the regquiremenis ol the Confract Docurmanls. - -
SCOPE .
P rowvida sl labor, materials SPECIFICATIOMS -

forrme-all oparalidans reqgulirad
Fallow metal doors and fray
tha dratansnas or specitiaed b

WOoORK OF OTHER SECTI
a. Furmiishing of Hnishirg by
ty. Finish painting.

o. FAaHing mastal cdoors.

MATERIALS

a. Steal—Frima guairby, o
stratchaer-lavaled, anlise]
dafacis, Gagas refer (ol
arnd Sieal

b Standard Steal Shapas

atachmant work—2=~AS5T B

Fastening Devices

)

Two-colurmn style also
used widely in spacificaltion

writing.

Figure 5-3

NAS 3IO00S CASSETITE DECK

Spaeed
Whowsr mrect Flustter

Fraguancy Aesponsa
(TFody MR off)

Harmonie Destorion
THD at O B

Signai-to-Morsa Aatio
raf, 39%% THD
SOOI RS A RM wiasghting)

Channal Separation

Erarsuirs

trpaus Sansitivaly
PAZxIrmiesrTy frgowt Lewel
Dutpul Lewal at O JdiE
OuipuUut Impedance

Ciimensiong {(width < heigin
= depth)

— e

0.06%: JIS wid. RS
0, L 0% BN wid, pedaic

35 Hz 168 kHzx +— 3 dB

Waries with recording lawel;

[yplaaily 3. 3% atl —10 aBil

0% (nommal tapa)
1.5%% (Cria, melal tape)

56 dB Daoalby off
S8 dB Dolby 8
Tia dB Dolbhy &

40 dB ar 1 kH=
S5 dBE broadoarnd

= 7FO dB at 1 kH=

A0 mVATD Kk obhims

25 W

S00 v

1000 ahms

AT = T2 F = ZFT crm
[TE.S = 4.8 = TO.S5 im.)

Specifications—excerpts. Outline and two-column style are commonly used

to present information in specifications. Graphics. tables, and lists are heavily used, but son

details can only be provided through sentences and paragraphs.



Writing Common Engineering Documents
(Content and Organization of Specifications
Reports)

= General Description:

Describe the product, component or program
first In general terms. Anything general In
nature that does not fit in the part-by-part
description comes here.

= Part—-by—Part Description:

Present specifications part by part, element
oy element, trade by trade, what ever Is the
ogical, natural or conventional way of doing
It
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Writing Common Engineering Documents

(Specifications Reports)
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Writing Common Engineering Documents
(Proposals)

= The proposal of the most important tools for
engineers, particularly consulting engineers

= With it, you get work, either for the company
that employs you or for yourself

= Proposals seek a contract, approval, or
funding to do a project; function as a
competitive bid to get hired to do a project

= Promote you and your organization as a
candidate for a project, promote the project
itself, showing why it is needed
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Writing Common Engineering Documents
(Types of Proposals)

= Solicited: If an organization issues a request
for proposals, the proposals said to be
solicited — they have been requested

= Unsolicited: Individuals and companies often
Initiate proposals without formal requests
from the recipients. They may see that an
individual or organization has a problem or
opportunity. This type of proposal requires
harder work In order to convince the
individual or organization
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Writing Common Engineering Documents
(Types of Proposals)

= |[nternal: If you address your proposal to
someone within your organization, the
format and contents change significantly.
The memo format is usually appropriate, and
sections such as qualifications and costs
may not be necessary

= External: For organizations or individuals
outside your company, you must present
your qualifications  and use some
combination of the Dbusiness-letter and
formal-report formats
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Writing Common Engineering Documents
(Content and Organization of Proposals)

= Introduction: Make reference to some prior
contact with the recipient of the proposal or
your source of information about the project.
Also give a brief overview of the contents of
the proposal

= Background: In unsolicited proposal, you
should discuss the reason for writing the
proposal. In solicited proposals, the party
requesting the proposal know the reasons
well. However little background can be useful
as It demonstrates that you fully understand
the situation
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Writing Common Engineeri

ng Documents

(Content and Organization of Proposals)

= Actual Proposal Statement:

Include a short

section in which you state explicitly what you
are proposing to do. Proposals often refer to

many possibilities, which c
vagueness about what’s
offered. Sometimes an ex

an create some
actually being
plicit statement

about what you are not offering may be

needed

= Description of the Work Product: Some times

you may need a section ex

plaining actually

what the results of your pro
be, and what the recipient is
with

Ch5-A

ject are going to
going to.end up
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Writing Common Engineering Documents
(Content and Organization of Proposals)

= Benefits and Feasibility of the Project:. To
promote the project to the recipient, some
oroposals discuss the benefits of doing the
oroject. Others discuss the likelihood of
those benefits. This iIs particularly true in
unsolicited proposals

= Methods or Approach: Some proposals need

a section that explains how you plan to go
about the project and justification of the
approach, even the theory relating to your
approach
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Writing Common Engineering Documents
(Content and Organization of Proposals)

= Qualifications and References: This may
Include previous work, full resumes of who
will work on the project. For internal projects
where people know each other, this section
may be omitted

= Schedule: Including dates or a timeline for
the major milestones. This may be included
In the methods and procedure section or in a
section on its own. This gives the recipient
an idea of what lies ahead and a chance to
ask for changes; it also enables you to show
how systematic, organized, and professional
you are
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Writing Common Engineering Documents
(Content and Organization of Proposals)

= Costs: break it down to detailed cost, labor,
equipment, components,...etc

= Conclusions: Normally, the final paragraphs
of your proposal urge the recipient to
consider your proposal, contact you with
guestions, and of course accept your bid or
request. This Is also good spot to allude
once more to the benefits of doing the
project
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Writing Common Engineering Documents
(Content and Organization of Proposals)

Format

= Memorandum format: If your proposal Is
short (less than three pages) and internal,
use simple memo format and include
headings as you would for any other
document (see Figure 5.5)

= Business-letter format: If your proposal is
short but external use business letter format
and include headings as you normally would
(see Figure 5.5)

Ch5-A 26



Writing Common Engineering Documents

(Proposals)
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Writing Common Engineering Documents
(Content and Organization of Proposals)

Format

= Separate proposal with cover memo: If your
proposal is long (over 4 pages) and internal
or external and it Is being passes around
among reviewers, make It a separate
document with its own title and attach a
cover memo or letter (memo for internal and

pusiness letter for external) to the front

n the memo or business letter, restate the
Key elements of the introduction and the
conclusion (see Figure 5.6)
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Writing Common Engineering Documents

(Proposals

f Lo P Ew s - S -—— e il CerCee sl T e e R e
to
reep@als nTo T bor N e Cas e
I T besltmr (Eher lobbesr v mel rEser e

i =
| Foet iy e Fics Caz-rf om vk, e p—— i

':l“--r'-_‘.tl'ﬂ'*l"b-: ﬁ.‘ﬁlm“'ﬂi |

! s s SR P W e e TSy Bl RS S USRS E SRS OhTerRin T AT S
I imciudedd in i prorporsal bl :J 138 Twion Tovsars Soate §OS |
Feanins MRod D™ 0 D B T rrlioes dsmbin. T TH OO
I St S e el el T b
1
[ |
i sl s . l'll!""'l:"l.-l Py 25 TS
B, v HL B Paareny
1 EASrey moraE P s e oes i Cnamiber ol Cormrmarce |
| Pl Teoesdle Ot pEreche T oo 100 WS 1 = Sanaoet
aFarmes Selryar T Peat Beye LiNogscs ToE TETTT

STy P s peeer] B Cheesmdc i |

— —

B fhes Defr s et Dol Teme r Mhescmr B e Sl oy
Tot WS TrRes. Bppase 00 ot ety
R LRG]S T e | | = Crpie] eSS e Yo T sl BMormadi@lcyt Bmey @ 1S, Soeren s g |
e ANl rE s v o resredl S ool TS wcfillilE EeSlasEnE i BEaECEclaiar e
I Lp = i B = - R - Lol ot B as e AT rererscd ey s TRNEE ey P leai s Aol oSl
wErepLrs Kincks oF creobieeres bos s SESTAlOra VR e e ol poesel permes il phoseeet  Seewidl i e |
i e sty s ol Gaaibes O Corrwrmaercaally | e il ared Maleorall SOreS Eeaslatsle Throesgh B |
e, el Bry ey ST LFaemritead 0 BT O S el
1
Lap= = st e ) I T e aflaeshod o peensd SulfErsess oo darllisl s ol Oner OB FrEa e S
I I LRI R T lertaEarl Ol el QesrSE | it EeCihar it e e Bourils e
s Baasmarss oreill=rbs SciclhEe M e AR B e Dy e O PhaET G0 Claesa e
Ecatabl, Ao ety A.u-_:‘:!
i ol o Tees Buaserctie W s P Sy ARl e e L Pl BD el eree S 205 1 N ED
I e al Eema e e b o el arire] B rel @S Peooirs
e e e T T, T 1
I | Sssevend
ey 1] *
J S —?'-l'l-r_ __.p'a‘:':::-ln.ﬂ-g-..-ﬂl
L gt PACTrmE

[ B L T I:-Cl-l"rh:..ll'lﬂ-"ll.
Cavwir haihEs Jamachhadl b r—-—

e Frond ol e proposall) SlrascPfonent Proocsal

Figmuame S-6 Frovyposal with cover betier, The proyposal propsesrs uses o Gitle at the top of the
pape and repeats sorme off the comtents of the cover letter (imn case the letter is separnted from
e peroypecesal b (Examyp e propeosal ss drorsom froem ok dlosmae iy Ceawile MWMioamss, sduocdlemt o
Aoprstin (Cormrmesesity ol bogme. )




Writing an Engineering Report
(Formal Reports)

- Reports are the most important and
common documents that the students
or engineers write in their life

- You need to organize the report In a
way that the readers can get what they
want from it directly and easily

Ché-A



Standard Components of Typical
Engineering Reports

Transmittal Letter

Covers and Label

Table of Contents

List of Tables (if any)

List of Figures (if any)

Abstracts and Executive Summary
Introduction

Body of the Report

Appendices and References

Ch6-A



Standard Components of Typical
Engineering Reports
(Transmitter or Cover Letter)

It Is bounded with the report or attached with clip to
the outside cover of the report

It has the format of the business letter (external) or
memo (internal)

It Is a communication from you to the recipient.
Essentially it says, “Ok, here’s the report that we
agreed I'd complete by such-and-such a date. Briefly
It contains this and that, but does not cover this or
that. Let me know if it meets your needs

Ch6-A 3



Standard Components of Typical
Engineering Reports
(Transmitter or Cover Letter)

It contains in order:

First paragraph: Name of the report (Italic font) and
date of agreement to write the report

Second Paragraph: Focuses on the Purpose of the
report and gives a brief overview of the report’s
contents

Final Paragraph: Encourage the recipient to contact
you If there are any suggestions, or concerns. It
closes with a gesture of good will, expressing hope
that the reader finds the report satisfactory
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Standard Components of Typical

Engineering Reports
(Transmitter or Cover L

Report binding and
cowver with abel

Feasibhility Stucly:
Employing Energy-Efficicnt Buillding
T Tesidential Home

| Enwvironmental Bullding Assoclates
1 1040 East 38th Stracl

SAuspn, Texas 79705
Decernmber 9, 1996

D, David MoMurray, Sharrman
EnsrgyWorks of Austin

2000 W S8th Sireal

Sustio, TX TBT7TOS

Crear e MoMMurray s

1 am submmitting theae attached report enlitled A Fagsibaldity Stwdy ior Employr-
g Erergy-Efffcient Building Srafegies i a Resadeniial AHosmes.

This report is an amalysis of a recent study conducted in Ann Arbore, Bich-
gan, on the asffectivenaess ol employinog mergy-efficient building strategies
IO Minmimize energy consumplion and cosits in a residential homea. Using
soaftwars lechnologies, The huome was modaeled o create bwo Scenanos an
anergy-efficiant homa and a standard home. The repart details how tne
study lound tha energy-efficient horne 1o be bolth cost efficient and effective
ar decreasing anergy corrswmption. Such advances might prove 1o e thea
catalyst thal e _howusing market meads to spur ulildars into a neaww ara of
horme construestion

1 hopgae this repgort will generate fulure studies and educate thhe publiic aboot
the enwvirarmeantaily rfkencly options availlable e hormea Doilbching fodkasys.

Simnceraely yours.,
En a B S M e

FRacheal L Miller, Wica- President
Ernwviranment=sl Sulding Associates, Inc

T ransmittal fetter

Ercl.: Feasibility Study for Employimg Energy-Efficient Building

TN TT




Standard Components of Typical
Engineering Reports
(Transmitter or Cover Letter)

As with any other element In an
engineering report, you may have to
modify the contents of this letter for
specific situations. For example, you
might want to add another paragraph,
listing questions you'd like readers to
consider as they review the report
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Standard Components of Typical
Engineering Reports
(Cover and Label)

If the report is more than 10 pages, bind it and place
a label on the cover. (the cover protects the report
and makes it look more professional)

The label usually contains: the report title, your
name, your organization’s name, report tracking
number (if any), and date. (It may also include the
Recipient’s organization name). There is no standard
way, however it may exist within your organization.
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Standard Components of Typical
Engineering Reports
(Page Numbering)

All pages (except front and back covers, and
transmittal letter) should be numbered. However on
some pages the numbers may not be displayed

All pages before the introduction page are numbered
with lower case roman numerals (i, i, Iii, Iv, ..... XI,
X11), while the other pages are numbered by Arabic
numerals (1, 2, 3,....)

Usually page numbers are placed bottom centre of
the page
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Standard Components of Typical
Engineering Reports
(Abstract and Executive Summary)

Most engineering reports contain at least one
abstract. It summarizes the contents of the report

Descriptive abstract: Overview the purpose and
contents of the report.

Executive Summary:. Overview the purpose and
contents of the report, and summarize the key facts,
findings, and conclusions contained in the report.
Usually it is 1/10 to 1/20 of the length of the report.
however should not exceed 3 pages with long
reports (over 50 pages)
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Standard Components of Typical
Engineering Reports
(Table of Contents — TOC)

Tells the readers about the topics that are covered In
the report and the page numbering of the covered
sections. For levels of heading, indentation, spacing
and capitalization:

Don’t include the very low level of heading ( boring if
you go like 4.2.5.1.6.2).

Notice that in figure 6.2 that each of the three levels
of headings are aligned with each other. Page
numbers are aligned with each other.
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Standard Components of Typical

Engineering Reports
(Table of Contents — TOC)

FPage-numbering style used

| EXECUTIVE SLIMMARY, . . R TN R S EEe A e LI s in traditional report design:

LIST OF FIGURES AMND TABLES oo oo, SRR R i lowearcase roman numerals
for everything up to the bocy

I LE TABRLE OF CONTEMNTS

1.0 PO ICS TR = e T SR e P T L, 1 L
PO TN AL ST FTOS L LI e oo e et e et = of the report; arabic numerails
2.1 Functional 'Units of (ha HOWSse . oo ciiee oo Cocmie o divciais =2 thereafter.
=2 Siandard Horme (SH)... eF — = ——— _
2.2.1 Moceiing 1]
2.2.2 Malerials J
2.3 Ensrgy-EMicient Homea | EXECUTIVE SUMMARY
gg 1 MModeling This feasibibity report analyzes a recent stuchy conductied on a 2. 450 (2 i
piaas - = resmdential homea (referred o as SH or Standarct Horma) Duilt o Ann
2.4 En snsurmption Detaermin Artor, Michigan. The goal of thea study was 1o deternming the effective- :
2.4 1 aling and cooling sys ness of employing enargy-efficient building strategies to minimize |
Z.4.2 Electrical systems. ... energy consumplion and costs in a residential home. ;
IO COMSUMPTION COMPARISOMNS. J
- The home was modeied using Energy- 10, a sophisticated sofberare |
aw Sas Consurmpticrm. .. sr o ima o [ package capable ol calculating the enargy conswmedt oo rrg thae usa k|
3.2 Elsciricity Consurmplicn. . o af the hamea ovear a —year period. Whila keeping the basic functicnal
3.0 COST ARALYSIS. B 1 urils (swoh as fhoor pian, ocococupanoy., l.‘-_-,:pe ardd number of applianoes, - |
and intermnal volumea) of the home consistent, SH was than modstad L
.1 Datarmination of Cost......... ; to reduces the enargy consumption by employing varous enerogy-
1.1 ConSruction. oo ¥ | efficient strategies (refarrad to as EEH or energy efficiant hame) i
4.1.2 Enargy costs.. ... - :
4.2 Accumulaled Tost Sraky . Fe total life-cycla enargy consumption of S was found to ba 15,455 |
5.0 ARAAMKIMG OF ENERGY-EFFICIEMNT Gl owhich consisted of spaca and water haating and coaling, Hghting. i
_ — i e wantilation, and appiiances. Tha total IMe-coycls anear COrESLITY R LECm 1
D OGO LIS TR ST e R e i aof EEi was reducead to 5653 GJd. The purchase ;:ur':-c%yof SH waﬂs i
REFEREMCEES. ..o coniceeials R R L Y B2240,000 (acteal market walua) and was detaermmirnaed o e S22 a0 i
mora far EEH. The cost analysis perfonmed founc that despite a .59 H
Imcrease in the purchase price of an snergy-afficient homea, fower i
annual anargy expandilures maka the present valkus rearlhy scpuak ta
1the morne anergy-consuming varsion. Tha accumiuliated life CcyCcle costs
ara higher in EEH untll year 48 and ara $71.054 {or O.1 %) less at
- - = ~=r-] yerar S0

It was found that the most effective strategy (or reducing averall
annual energy cosis is installation of a high-efficien cy HWAC systern
Howeaever. for reducing overall enaergy consumption, insulaticn was
tha most effective sirategy followed by high-efficiency HWAC aod air

leakage control.
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Standard Components of Typical
Engineering Reports
(Table of Contents — TOC)

Main chapters or sections are all caps; First level
headings use initial caps on each main word, Lower
level sections use initial caps on the first word only,
Finally always remember if you change anything in
the text go and do the same with the TOC.

They are used to easily find the illustrations such as
diagrams, figures, drawings, photographs, tables,
and charts. Tables are not considered figures

For longer reports (contain dozens of figures and
tables), create separate lists of figures and tables
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Standard Components of Typical

Engineering Reports
(Table of Contents — TOC)

FPage-numbering style used

| EXECUTIVE SLIMMARY, . . R TN R S EEe A e LI s in traditional report design:

LIST OF FIGURES AMND TABLES oo oo, SRR R i lowearcase roman numerals
for everything up to the bocy

I LE TABRLE OF CONTEMNTS

1.0 PO ICS TR = e T SR e P T L, 1 L
PO TN AL ST FTOS L LI e oo e et e et = of the report; arabic numerails
2.1 Functional 'Units of (ha HOWSse . oo ciiee oo Cocmie o divciais =2 thereafter.
=2 Siandard Horme (SH)... eF — = ——— _
2.2.1 Moceiing 1]
2.2.2 Malerials J
2.3 Ensrgy-EMicient Homea | EXECUTIVE SUMMARY
gg 1 MModeling This feasibibity report analyzes a recent stuchy conductied on a 2. 450 (2 i
piaas - = resmdential homea (referred o as SH or Standarct Horma) Duilt o Ann
2.4 En snsurmption Detaermin Artor, Michigan. The goal of thea study was 1o deternming the effective- :
2.4 1 aling and cooling sys ness of employing enargy-efficient building strategies to minimize |
Z.4.2 Electrical systems. ... energy consumplion and costs in a residential home. ;
IO COMSUMPTION COMPARISOMNS. J
- The home was modeied using Energy- 10, a sophisticated sofberare |
aw Sas Consurmpticrm. .. sr o ima o [ package capable ol calculating the enargy conswmedt oo rrg thae usa k|
3.2 Elsciricity Consurmplicn. . o af the hamea ovear a —year period. Whila keeping the basic functicnal
3.0 COST ARALYSIS. B 1 urils (swoh as fhoor pian, ocococupanoy., l.‘-_-,:pe ardd number of applianoes, - |
and intermnal volumea) of the home consistent, SH was than modstad L
.1 Datarmination of Cost......... ; to reduces the enargy consumption by employing varous enerogy-
1.1 ConSruction. oo ¥ | efficient strategies (refarrad to as EEH or energy efficiant hame) i
4.1.2 Enargy costs.. ... - :
4.2 Accumulaled Tost Sraky . Fe total life-cycla enargy consumption of S was found to ba 15,455 |
5.0 ARAAMKIMG OF ENERGY-EFFICIEMNT Gl owhich consisted of spaca and water haating and coaling, Hghting. i
_ — i e wantilation, and appiiances. Tha total IMe-coycls anear COrESLITY R LECm 1
D OGO LIS TR ST e R e i aof EEi was reducead to 5653 GJd. The purchase ;:ur':-c%yof SH waﬂs i
REFEREMCEES. ..o coniceeials R R L Y B2240,000 (acteal market walua) and was detaermmirnaed o e S22 a0 i
mora far EEH. The cost analysis perfonmed founc that despite a .59 H
Imcrease in the purchase price of an snergy-afficient homea, fower i
annual anargy expandilures maka the present valkus rearlhy scpuak ta
1the morne anergy-consuming varsion. Tha accumiuliated life CcyCcle costs
ara higher in EEH untll year 48 and ara $71.054 {or O.1 %) less at
- - = ~=r-] yerar S0

It was found that the most effective strategy (or reducing averall
annual energy cosis is installation of a high-efficien cy HWAC systern
Howeaever. for reducing overall enaergy consumption, insulaticn was
tha most effective sirategy followed by high-efficiency HWAC aod air

leakage control.
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Standard Components of Typical

Engineering Reports
(Table of Contents — TOC

3 E= - - .

v LSFREERRUReS Topic overview: Alwavs provide
Figure ratral Gas Uise by SH and EEH T a brief idea of the contents of
Flgure 2. Annual Electncity Usa by SH and EEH . J s maa e PR - - the repart in the introducticn.

) |
LIST OF T.ABE

Fabie EEH and SH Syslems 1.0 INTRODUCTION
Tabia 2. Energy-10 Sb@mulation. ......... = 1.7 Purpose of the Report
Tabia 3 Emargy-Efficiant Strategies. ..
Tabole 4. Cost Comparsons for SH anmnd § This report analyzes the results of using fvarious enecgy-aificient

strategies o detaerrmuna il such practices
in theae amount ol enaergy consurmeaed by ad
it analhyzes which hormea systam improwve
reductiaons in energy and whether Sswch @
afficiant irk 1hea lamg fnen

BCiualiy make a differencs
aveaerage housa. Additionasily,
sraenls provicde the greatest

TP rovaermMents are cost-

1.2 Background of the Report -

Yo Of tha elactricity in the LIS

Aonunaliy 2 al tThe rmaltural gas and 35
s consurnad by thea residaential Rousing =
mEtnc tons of greenhouse gasas are ams
UIndersianding anargy conswnmption amd
it is essential il 2 systematic and cormpre
ervironmeantal impacts s desired. Fledudg

ecior. Consaguanily, 1.3
itted armnmually [&. 7]

taking measures o reduce
frensive reducticn of

tions in home anargy

cansurnpticn will notl anly reduce ubiliby ohsts but also reduce the

impact an tha envirornment

1.3 Scopae of the Report

*
This report provides technical background on the construction of the
| standard and the enargy-efficient houses, thse enargy-efficiant
strategies used in the latter. anergy-consumption rates, canstruction
costs, and othar reilawvant details. Mol inciuded in fhis report are
discussions of the receplivenass of the Aomerican home-buailding
mrdustry or Armaerican horme Doyers o energy-asfficiant PFrousing desion
or ol pending legislation 1o proamote energy-eficiant owsing design.

Mofer A basic undaerstanding of tenminalogy for housing constructing,
HvW e, and cost analyses is assuwmedd.

Avudience: Introductions must
alert readers about the technical
background they must possess i
o understand the report.
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Standard Components of Typical
Engineering Reports
(Introduction)

The introduction indicates the following:
Purpose and topic of the report (at the beginning)
Situation that brought about the need for the report

Background of the report (e.g., concepts, history,
definitions) Is to get readers interested and to enable
them to understand the context

Scope of the report are the topics or issues that are
covered and ones that are not covered (specifically,
ones that some readers might expect)
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Standard Components of Typical
Engineering Reports
(Report Body)

Body of the report is the main text between
Introduction and conclusions

Use headings to indicate the topics and subtopics
(sections and subsections)

You may use bulleted or numbered and two column
lists to indicate the key points or other information
to make them easier to follow

When you get or borrow information from other
resources (reports, papers, studies, internet...) you
have to indicate the source (documentation).
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Standard Components of Typical
Engineering Reports
(Report Body)

Including figures, and tables makes the report
professional and easy to explore the information

Be clear when you write. Don’'t use unnecessary
words, use direct and correct sentences, and use
proper punctuation. (be aware of noise)

Point readers to closely related information within
your report

Remember to always use the correct format and
always define at the beginning any abbreviations or
symbols used
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Standard Components of Typical

Engineering Reports
(Report Body)

IEEE-style citation using
brackets: The borrowwsad imnfor-
= maticon comes from source

5 listed in Refaerenceaes.

W ol desigo was gQiver) particuslasriy careful consikderation. Pierguetl, et al_,
compares the amnnuoal Bnergy sawvings of 12 different wall s Erris =
o warying A-owalues [S). WUsimg a standard 2 < 4 stud wwall i fiberglass
imnsuktabton as the bhasse casea, FPiearnguoel, et al., cormparaed it
Sse-ctions mada of stravvibale, stneciural insulatsd panaels (S1IPs),
smuds,. autoclaved cellular comnocre e, arnd warnying combinatons of 2 < 3
construction and rigid foam insulation. Both heae strawbale arnd the doubils
= = A wwalls had wery hegh R-ocaluaes. Appetia e I 1 tedd that corm-

saerrce energy Dy Deimng rmeore afficient. The range and clothes drnyes wene
Sweibched 1o ruem o matural gas [1]-

Aocromny s Om this first use | it
is spelled aout, willhh the acromnmyr
sShown imn parentheses. T he
spelled-owul wversion does Mmoot
use initial caps—it's mot a

P roeeEr M.

Saecond- anmnd third-Tewvel
= 4 Energy ConsuamptionDeterrmimation heaﬁiﬁgﬁ: rNOotice haow thhe
systerm adds a decirmal
NnuMmiber o each lower-iewel
sectiomn headimng.

For the purposas of the sthudy, energy CoONnsSuUEmption was divided into o
main home systems: heating and coolirkg, amnd elaectrical.

24,1 Heating and cooling sy stems. Heating and coolimng amnangy wWearna
deterrmined weith Ernengy - 10 for SH as weaell as for EEH. Theae programns
calculates tha haeat recguErec o rreaint

termyperanuere bhased on thea followimg T

SASsrarage conmduectiovity of the therrmua
walues of the wals, cedlitwg . Moo, o

. T

[ COMNSUMPTION CORMPARISOMNMS -

For ersargy COMNS Uy tihom COMmS@EnisSOor s, MeSouances wiene hrokcern oo

_ R —— intco otal anmuoal gas and elecincily COmMmSUarmptlior, armdd then corTmeparescl
Imntaermal temperabuorne (inciadaes acijos For e ey P rmeess
Seasomnalidandy TermypeErature O PaEarmeog ey

- L=t O S L T R
Outsice anr anfiftration hrowog i g s e = =
oSl WL RO T Figure 1 shows amnmnual natural gas use (or both SH and EEH. The
& = rrea e ase i tnsral = COMSLarTp o s dduee Do thee groeatiyr
- Fuarmacs ardd AT elficiencies wena ara L3 decre i ma L=F=
. improseaecd Thermal emnvebope armnd a raech rmore e ftficient FHW AL sy stenm,

- Ccassamg a decrease im haeatirng matrural gas oonmnsarmpilion of 91 8%

Soldar heat gaimns throwgih werirmclowe s

2 a2 Electrical systems. Ehecirical 4 While EEH uses Nnatural gas for The stowve and dryer ewhech S ot The

detaernmined independantlty norm Eneery case for SH)I, EEH total ammual natural gas use is only 212 that of ’
ey e hrhowse was delaerrmareedd | weuecin o S [1]. -

L=

Imforrmal owvervieww of the
contents of this section: gas
COMSUuUrmMption; eslectricity
comnsormptiorm.

Chart depictimng comparaltive —j
mnatural gas usage. MNMotice this
chart is treated as a figure
armnd thhat the figure t (=]
appears below the chart.

ol

Figure o-<4 Pages from the body of an engincering report. MNote the use of headings. bul-

leted lists, citations of borroswvwed information sources, and the chact.




Standard Components of Typical

Engineering Reports
(Report Body)

Cross-referance to the table:
Motice that e:-:pran atiomn of the Porma,. The acocwumulated fe cycle cosis are highear iq.E EH wp wrvtel
= e = year 48 and are 51,054 (or 0O.17%) less at yaar SO, Table 4 surmema—
nain trend in the table is rizes the major components of the cost for both SH and EEH. MNotces
prowided . that the higher constrnuction amd fnancing costs aras offsat by ower
energy Costs. -

Table title: MNotice it is abowe T . Cost Compariscn of Conmponenis foer SH e EEM [T, g 3]
the table and that a citation s Standard Hooave e
iNndicating the source is included. Aot [ —1 —— =
Floqmgage Costs SS5165. 304 a3 e L EE =]
First-lewel headlng {using Pl turml G Caosts EOD_ SSS - a1 BT =
decirmial r'luml::ering} Elactricity C-osts Sa0 S22 5.0 SrF O 2.
Mguintenarnce Costs =1 B0 aze 22 & T T O 222
Totmls EEOD, S 1 OO O TGS RO T 1o O

S0 COST ANALY SIS

For tha purposes of cost analyses, we frst detascrrmiinaed the otal cost of
SH armnd EEH separately and then analyzed the accocumulated costs of
e Do O s Orver @ SO-year ot s

i

4.1 Devermination of Cost

Theae cost of SH was determmmaned by acding the acocuwurmulated horme
finance payrments (Cown and MmMmoriQage DSy mmmeaents) andd aremoeal it
payrmants, exchuding iterms owults e the study Ssoope such as furmiiture,
landscapimmg. horme insurancs. and propeerty Lases..

.11 Constructicn. The constricction walus of SH was detarnmEaned

ividinmeg ol theae dewvaelopeers” profit first . assuarmeeaed o be 2090, and then
subtracting theae cost of the property. EEH amnmual mortgage Cosils weane T
then determeuaned using the sarme finance assurmpticons o SH [1]. H

The cost of EEH was calculated Dw

1. definirng wihich SH systerms wowld e replaced by rmore energy -
efficient systerms: deterrmming matercal guanties and installed " Y
Cost: Sublracting this cost from he constructihon value of SH: Second-lewveael headimg

2. defimndng e EEH systerms and oeternmbrdneg rmateriab guantitie s 1 - .
and installed costs: adding this cost to the resull of step 1: amnd Third-lewvel heading

3. adding back property Ccost. and theaen the dewveloper's Dol

A2 Ernvergy costs. Anmnual anangy costs for SH were detarrmimed by
first calculating amnaowual catueral gas esage (from Enargy- 10 meocielimag )
and electricity usage Dased on ConsurMmPticon data Tor home applianceas
Aared thamn Mmuulitipiyianmg Dy Auanm Areos utility rates of SO _<S520eherrm and

SO, 08k v (residential ratesh [1]. IEEE citation using brackels:

The borrowed imnforrmation
comes from source 1 listed
imn Refersances.

Figure -5 Pages from the body of an engineering report. Note the use of headings.
tables, citations of borrowed information sources, and cross-references.



Standard Components of Typical
Engineering Reports
(Conclusions)

Draw logical conclusions from the discussion that
has preceded; it makes inferences on the data that
has been presented

The summary reviews the key points and facts from
what has preceded. Summaries present nothing new
but leave readers with a perspective that the writer
wants them to have

The summary moves away from the specific topic of
the report to a general discussion of implication,
applications and future development
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tandard Components of Typical

Engineering Reports
(Conclusions and References)

7.0 CONCLUSIONS

The 1998 Ann Arbor study found that the &

hergy consumption of

Source of the borrowed
information at the bottom
of the conclusion page.

a new residential home could be reduce
design changes such as an improved the
improved HVAC systam and by using ang

The cost analysis performed in the study
9.5%% increase in the purchase price of ar
lower annual enaergy axpendilures makea

nearly agual 1o the more energy-consum
of the study indicate that is quite feasible
afficient home while maintaining cost alfid
course, raise an obvious question: why a
opting for enargy-efficient housing, since
energy consurmption?

At the time Blanchard and Reppeae. author]
that the home-buying market did not highhy
mental burdens when avaluating home sS4
buyers may not have believed energy-off
appraise properly in future transactions. d
case, there were no “graeen” regulatory o
motivate property developers. They furthd
reasons like thesa, an insufficiant deman
discouraged home-design and constructi
loping lower-cost, higher-efficiency home|

More recently in 2001, however, the Natiy
Builders (NAHDB) has published a report 4
Berter: The Quiet Revolution in which Da
Assistant Secretary for Energy Efficiency
noted that as of 2001 more than 300.000
have been bulll ... saving consumers thrg
estimated $46 million in utility bills annua
pollution by 108.000 metlric tons annually]
taking 81.300 cars off the road each year|
to that of convaentional homeas™ [3].

T15

Textual citation indicating -—I
borrowed information
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71
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16

Figure 6-6 Conclusion and references page. Notice that the conclusion (which precedes

the references pages) summarizes the chief finding of the report, speculates on that finding,
and then glances at more recent developments. The references page uses the IEEE systern of
documenting borrowed information. Also see the bracketed citations in Figures 6-4 and 6-5.
(See Chapter 11 for details on the TEEE system.)



Standard Components of Typical
Engineering Reports
(Recommendations)

You may recommend certain
things based on the results and
discussion (like more investigation
on certain things, Recommend

using certain procedures or
methods...etc)

Ch6-A 22



Standard Components of Typical
Engineering Reports
(Documentation)

You have to refer to any sources of
iInformation you borrowed from the
others. Citation Iin the text, and use
reference list

Ch6-A 23



tandard Components of Typical

Engineering Reports
(Conclusions and References)
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the references pages) summarizes the chief finding of the report, speculates on that finding,
and then glances at more recent developments. The references page uses the IEEE systern of
documenting borrowed information. Also see the bracketed citations in Figures 6-4 and 6-5.
(See Chapter 11 for details on the TEEE system.)



Standard Components of Typical
Engineering Reports
(Appendices)

Extra sections attached to the end of the report.
They include any information that are too large or do
not fit inside the body of the report such as:

1) folded Maps

2) Huge data (like output runs from computer)
3) Derivations of formulas

4) Basic backgrounds

5) Huge results of tests
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Appendixes

Extra sections attached to the end of the report.
They include any information that are too large or
do not fit inside the body of the report. Such as:

1)
2)
3)
4)
)
6)

folded Maps

Huge data (like output runs from computer)
Derivations of formulas

Basic backgrounds

Huge results of tests

and so

Ch6-A 26



What is the best way to present your data?
 Textin a paragraph?
* Numbers in a table?

* Or graph/chart in a figure?

Ch7



lllustrations

Illustrations are classified as either:
Tables or

Figures

Figures include: charts, graphs, line drawings,
photographs and any other items.

Tables Graphs

¢ better for discrete ¢ better for continuous
data data

¢ enable you to be more ¢ better for showing
precise trends and

proportions.

Ch7



Why Use lllustrations?

& serve to communicate
information that is difficult express
verbally.

. serve as a convenient way
to summarise large bodies of precise
numerical data.

¢ Finally, serve to break up
large sections of print, making the
entire report easier to comprehend.

3



Data in Paragraphs

In a compariscn of Ford comenticnal vehicles and hwbrid eleciric Convertin

vehickes {HEW), the HEW proved to hawve a greatar range (450-550 g

miles) tisan did the conwentianal wehicle (350 miles). And, as might

ba axpectad, these numbers were the same for gasoline range. lm paragraphs tO

lermms of fusel econamy, the HEVY was 30—50%: baitar than 1he tables

carmagrdional vahicle. This, in turn, meant k=ss fregquend fil-ups for i

the HEW. Barrning lose gasolne causes tha HEWV to be 953 cleanar—

lar friendlier 1o the emvironment. And finelly, his sbedy found that 1he

HEY perfarmad more like & V-8 {mora powerfully) than the conmeen-

liznel vehicle, whose performance was considered mare liks that

af a 4-cylinder engino. [ ] 3
Table 1 shows the results of a comparison of comverdional and

hybrid electiric vahicles done by Ford in 2002: !

Table 1. Conventional-HEW YWehicle Comparisons

e N

o — = e e e Y

Eon e e —

Convanticnal Hybrid Elaciric

Tatal Rangs AS0 milas 450550 miles.
Gasoline Range AE0 milles A50-550 miles 3 '
Fuel Economy Baco i I A-—-50% over baoas
Fe-fueling Fill-up |  Fl-up (lass often)
Emdranmenial Base SULEV (95%% .
Friandliness cleamear 1han |

today's standard) |
Performance  d-cylinder T Lk aeE ]

Sousrce: Fond Matar Company "Hybsid Vehickes,® «cwnerw. foed comiervour@ahicless
enviranmenialYashicleshy bridElectricvYehiclas's, Accessad Ooicher 5. 2002,
..... e e e

Figure 7-5 Transforming text into a table. In the original version. data is buried in the tex-
izl discussion: in the revised version, it is taken out of paragraph format and presented as a
tzble, making it more guickly scannable and breaking up the text.



Tables

L . Table title

Table 4. Ozone levels for Houston and El Paso 19583 (above table)’

Month i Houston El Paso =— Column headings
Row headings -*ZJE.FIIJEH"JF = a2 98 {centeraed)
February g7 | 97
March i | 146 89
 April 176 65
. May 166 94 Right-aligned
| June s 126 84 numeric data
July 138 - 27 columns (but
August 231 138 certered in the
| Septernber 197 94 column as a
| October N 154 135 group)
| November | 101 111
December _ 64 70
Measurement —— Npte: Measurements in parts per billion
indicator (not ]| Rows and columns of

repeated in

data (words or numbers) -
every data cell)

Figure 7-1 Table terminology. You might prefer a table design with fewer grid lines, such
as the table shown in Figure 7-4. Check your word processing software; it provides many
different design options for tables.



Constructing Tables and Graphics

Enaergy Source . .
COy (Ib/kWh) Converting text to table and two-column lists
SO, (Ib/kWh)

NOx (Ib/RWER) i
Coal Table 2. Gas emissions per kilowatt-hour generated [21]

2,12 Energy Source CO, (Ib/kKWh) | SO, (Ib/kWh) | NOx (Ib/kWh)

0.0136
0.0079 Coal 2.1 0.0136 0.0079

oy -
:4?3;'-'"34 Gas MNatural Gas 1.34 0.000007 0.0046

G 00000YT il 1.96 0.0123 0.0036

0.0046
Oil

e 7-2 Converting text to tables. Notice that the text column is arranged in groups of
four. ( The table title 1s added atterward. )

cantilewver beam Frajecting beam or member supported at

one end. o
current-factor '___: FRating system for current in transistors.
logic clircuit | Circuits made up of transistors, diodes, and

;._E;ET: cantilever beam  Projecting beam or member supported at
pr::l*_c,-f_r{"_l-él—_é_ | Chem cne and.

comp{ Surrer i-factor Rating system for current in transistors.
2 units | logic circulit Circuits made up of transistors, dicdes, and
— e . resistors. The five common logic gates are

AND, OR, NOT, NARMND, NOR gates.

l—) polymers Chemical compound or mixture of
compaunds consisting of repeating structural
units.

Figure 7-3 Two-column lists—an easier way. The version on the right is still the same

table; its grid lines are turned off.



Constructing Tables and Graphics

Importing or Copying spreadsheet data to create tables

..... r i e - Original spreadsheet data

e ———— = 0 i = —— - T m—
L= i L RN L =t "R = TIIrl e ’
[ wm T 1 ==
1 al L = Ll
]
a 1=

Diract unformatted
copy in a wond
processing documant

B M e st Forwat’ Lok Tgble Wrdow  Hels

Flagmipa DalanfFL Waeslk E1 Fata Oraerm ord Proed. A ko

1931 AR 170 o 0 .
1553 s |43 Trs £38
P e | - | = 1= =
J=nas [ peae P o | S5-der = e b T-E.t:'la il:IFITIIEl.’[tE'U
e Em e oot Pyl Tred T Brdow e : : Cin o word
i e . - procassing
- T e i Pass B T H
L e Rl Potarsar | document
= el g [1] S
| oo = £ 143 175 | |
| yeE Fi| =5 [ | 124
| o0y mr T 153 1
b yoos 4L 5 kry 197
T9EE, 156 144 137 _laz

Figure 7-4 Using spreadsheets for tables. After pasting the spreadsheet data into a i
processing document, you must format it, as shown here.



1. Graphs: Represent data using lines that
change up and down from left to right.
indicating changes In the data across an
independent variable (e.g.: time).

Ch7 8



Lateral extrusion of gasket (in)

0.05

0.04

0.03

0.02

0.01

0.00

-0.01

_| TTTTTTTT | TTTTTTTTT | TTTTTTTTT | TTTTTTTTT [ TT T T T T T T T T T T T T T T T T T T T T T TT T T T T T T T T T T T TTTTTITITTT | TTTTTTTTT | TTTTTTTTT | TTTTTTTT |_
B ime = 30 min —e— gap i 0.1597 i
[ Offet=00m e moo2e | ]
B —v— gap =0.225 ]
L & - gap =0.275 |
L —@ - gap = 0.308 4
i - //ﬁ —o - gap=0.3223 | -
n . P ~
[ " £ ]
L V‘ . /// = i
- v e -
I VR4 s - ]
i e e A 1
| o s /A .
i e g ]
N o= o= g — § . o oo ]
_I | I ) I | I Ll I | I Ll I | I I Ll I | I I | I ) I | I_
0] 10 20 30 40 5650 60 70 80 90 100 110

Inside water pressure, P; (psi)

120

Figure 4.20 Lateral extrusion of gasket vs. inside water pressure at different initial joint gaps
after 30 min. elapsed time for picture frame water leakage test using EPDM gasket



2. Charts: Use bars, pie slices, or other
inventive means to enable comparisons of
data. The most common types are bar charts
and pie charts.

Ch7 10



Charts

Charts: Using bar or pie charts to compare data
Graphs: Using data lines to show changes (x-y plots)

Pie Charts

@ Conmbustion in energy and
transformation industries

O Non industrial combustion plants

4% 2%
O Combustion in manufacturing
industry

O production processes
@ Road transport
B Other nobile sources and

machinery
O Waste treatment

Ch7



Charts

S9|es Jed MauU JO 9,

12
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300
Line
250 | Graphs
200 : e HOUSIOMN
; /
150 —o— Dallas/Fi. Worth
] —a— El Paso
100t _ '_ : --:___:I. : | - | "'I' : | —o— BeaumonbtPort Arbhur
O

1051 {@o2 1993 1004 1995 10996

Figure 6. 1991—1986 ozone data for Texas cities (parls per million). [7]
Figure 7-7 Line graph using the same data as in ]-'igurn:' '."4 .‘f:;pr_n.::l-:ln:h:_'::l applications can
also produce line graphs like this one. Notice that the title Tor this figure is located below the

figure. Notice also that the source is indicated using the IEEE style of citation (see Chapter
11 for details).



3. Photographs: Supply lots of details (in some
cases, too much). They are useful for
example when you want to show a model of

a new product.

14



Photographs

Figure 7-9 Diagrams and photographs. Getting a photograph with good detail like the
one here 1s difficult. More often, a simple line drawing like the image on the left is clearer
and more understandable for readers. (Photograph reprinted with permission from
ThePC.infto, "How do I upgrade my microprocessor?” www.thepe.info/CPU_upgrade_him].
Diagram reprinted with permission from Dell Computer Corporation, “Dell Precision Work-
Station 330 User's Guide,” supportgp.dell.com/docs/systems/ws330/enfue/htm /2 prsr.htm )




4. Drawings: Simplified illustrations of objects,
people, and places, you see plenty of
drawings used In instructions. They strip
away extraneous (unrelated) detail and
focus on the key objects and actions.
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wicroprocessor

Microprocessor

s0ockel

Sockeat levar
\

Figure 7-9 Diagrams and photographs. Getting a photograph with good detail like the
one here i1s difficult. More often, a simple line drawing like the image on the left is clearer
and more understandable for readers. (Photograph reprinted with permission from
ThePC.infto, "How do I upgrade my microprocessor?” www.thepe.info/CPU_upgrade_him].
Diagram reprinted with permission from Dell Computer Corporation, “"Dell Precision Work-
Station 330 User's Guide,” supportgp.dell.com/docs/systems/ws330/enfue/htm /2 prsr.htm )



5. Diagrams: Abstract illustrations of objects.
They focus on infrastructure.
 Diagrams can also be used to illustrate
nonphysical things such as concepts.

« An of a company
Is a typical example.
c A of a production process is

another.

Ch7 18



Diagrams

L2 Cache

L1 Instruction Cache L1 Data Cache

@ .
S
s | Velooity Floating Load Condition
L ] T
= | Engine Point integer Store || Begister || Branch
o
b
Log
o : _
a2 R P i
o ). X: A e ol - .
= 3 P2 ___:3 - i
= ; R !
=3 . ;

Figure 7-10 Architectural diagram of a microprocessor. This diagram is not only highly
abstract but also “conceptual™ in that the physical PowerPC G5 does not resemble this dia-
aram at all—however, in terms of its hierarchy of functions and components, it does. Sowrce:
wwwapple.com/gSfexecutioncore:html.



Diagrams

Digital
inputs

Average
values

Convert to
physical
values

Calculate

|

Display
data

Storage
file

Ch7
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¢ Refers to photographs, drawings, diagrams,
flowcharts, and schematics.

& Sources (cite the source):
download or copy and paste.

scan the image and import it to your
document.

They can do the drawings for
you.

— You create your drawing using special software such as

Ch7

21



Graphics and Tables Guidelines

When incorporating graphics and tables into an

engineering document, pay attention to their
standard , their , and

The following lists summarizes guidelines stated in
this chapter.

= Add figure and table tittles
= Add labels: In illustrations, add words that

of the thing being illustrated, and a pointer
from each label to the part being illustrated.
* In charts and graphs, add

Ch7 22



Graphics and Tables Guidelines

¢ Indicate sources of borrowed graphics or tables

¢ Place graphics and tables at the point of first
reference

¢ Align and position graphics carefully

¢ Include a legend: if your graphs or charts use
different symbols, colors, shadings, or patterns to
indicate different elements, include a legend
(Figures 7-7 and 7-8).

Ch7 23
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1 6595
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B, i iZoal
Hydroeslectric o = y 5295
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Figure 7-6  Pie charts from spreadsheces. This pie chart was created first by entering data
inte a spreadshect application and then by choosing Chart From the Insert menu and making
the appropriate selections. Although the chart is initally placed in the spreadsheet. you can
capy it like any aother object and paste it into a daocument.

would have the biggest slice? Figure 7-6 shows which energy source consti-
tutes the biggest slice.

=  Har charss enable comparisons such as those shown in Figure 7-5. Bar charts
can also, o a limited degree. indicate change over time. Imagine a bar chart
showing sales for Dell. Hewleti-Packard, TEM, and Apple for 2004, Howewver,
time can be added: A st of four grouped bars for the sales of these companies




Lateral extrusion of gasket (in)
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Graphics and Tables Guidelines

Provide cross reference to your graphics and
tables. Do not just pitch graphics and tables
into engineering documents without referring
to them and explaining key points, otherwise
readers may have a nice picture or a pile of
statistics, but no sense of purpose or meaning.
Use phrasing like the following

= As can be seen in

= The arrangement of the network ( )

= Averages for the fabric cutting speeds are
shown in on the next page.
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&) (b)

Figure 7-12 (a) Example of effective centering of a graphic on the page. (5) Letting text
flow around a eraphic can give your page a professional look.



= During your study or in your career life,
You need to access information related
to your specialized field or other fields

= Before setting out to the library or
opening Yyour favorite Web search
engine, know some strategies for
planning your search and for getting
the most out of your search

Ch8 1



Accessing Engineering Information
Search Preparation

= Purpose: write report, select equipment
or product or work on a design
problem, conduct research ...etc

= Type of information: Theoretical,
practical, product information, ...etc

= Exact needs: Raw data, overview of the
subject, Historical information (e.g., for
product liability), Up-to-date, state of
the art information...etc

Ch8 2



Accessing Engineering Information
Basic Search Strategies

= What I1s my time frame: hours, days,
weeks?

= What resources do you have access to:
company, university, library, internet, near
by experts, publications?

= Are you going to pay for the information?
And how much?

Your answer to these questions determine
where to look for information.

Ch8 3



Accessing Engineering Information
Following the Trail

= General Books: Recent books give up-to-date
iInformation but old books may give good
background or basic information. Library,
Internet (e-books), or bookstores where you
can find the books

= Reference Books: Used for quick use (not
checked out of the building) such as
handbooks, reference manuals, guides, ...etc

= Journals: Hardcopies/electronic copies. They
are very important to keep up with the most
resent related works.

Ch8 4



Accessing Engineering Information

Following the Trail

Examples of Engineering Reference Books

Table 8-2

Kirk-Omhmer's Encyvoclopedia of Chemiical Technology, 6th ed. 1992, 25 volumes. Cowvers all
areas of technology—not just chemical. At the end of each article are useful references to
patents, conference proceedings, and journal articles,

Mo Graw-Hill Encyoelopedia of Science and Technology, 9th ed. 2002, 20 volumes. Contains
almost 8000 well-written and well-illustrated articles on science. engineering; and other
technical subjecis. Check here first for seneral backaround,

Van NMosrravrdd 's Scieneific Encvolopedia. 9th ed. 2002, 2 valumes. Concentrates on the basic
and applied sciences, with over | 7.000 articles. Also funciions ds a technical dictionary.,
Available online as AlccessScience.

MeGraw-Hill Dicrionary af Scientific and Technical Terms, 6th ed. 2002, Provides more than
125,000 definitions of rerms and includes some 3000 illustrations.

Eneyelopedia aof Encergy Technology and the Environmen:, 1995 Part of the Wiley Encyclo-
pedia Series in Environmental Science. Four volumes of articles on energy-related topics
relating to techiology and its impact onthe enviromment.

Hanedbook af Inddicsrrial Engineering. 3rd ed. 2001 . Admost 2900 pages of detailed informa-
tion an such topics as performance measurement. gquality control, engineering economy. anch
manufacturing enginesring.

Mearks ™ Srandard Handbook for Mechanical Engirneers, Bth ed. 1978, Continues the Srancleared
Flerndbook fore Mechanivcal Enginesrs. The 10th edition is available online by subscription at
wowow knovel.comiknovel 2/ Toc jsp?BookI D=346 and may be in some engineering library
collections.

Pewin's Chermreal Engincers " Handbook, Tth ed. 1997 Includes maierial from general mathe-
matics, tables, and specialized treatment of topics such as psychometry, process machinery,
and distillation. A standard for petraleum and chemical engsineers.

CRC Handbook of Mechanical Engineering. 19958, Like Marks” Srandard Fandbook for
Mechianical Zngineers. this hamdbook contins useful anticles, tables, and data on all aspects
of mechanical engineering and other subjects of use to mechanical enginesrs.

Sreenrelardd Hennelbrorck: for Civid Engineers: 5th ed: 2003, Covers construction, structural theory
and design, materials, and manacement for the various fields of ¢ivil encineering, including
environmential concerns.

Srandard Heandbook for Elecrrical Engineers, [4th ed. 1999, Substantial coverage of all
aspects of elecirical engineering., with numerous tables, charts, and graphs.




Accessing Engineering Information
Indexes and Abstracts

= |[ndexes (periodical index): An index, in print or
electronic form, lists articles grouped by
subjects from selected periodicals which gives
Information about article titles, authors, Journal
titles, volume, issues, dates, and page count

= Abstract: indexes enables you to find many

articles. Therefore you read the abstract, which

gives you a summary about the article (content,
results, and findings).

= Thus, you can read the abstract of the article to

decide whether you will use it in your project or
not. Abstracts may appear separately in indexes

Ch8 6



Accessing Engineering Information
Indexes and Abstracts

Table 8-3 Examples of Engineering-Related Indexes and Abstracts

Title of Paper Index - ' Electronic Equivalent

Applied Science and Technology Index ASTI or ASTA
Business Informarion ABI/Inform
Chemical Abstracts CA

Computer and Control Abstracts INSPEC

Electrical and Electronics Abstracis INSPEC
Engineering Index Compendex
International Aeraspace Absiracts Aerospace Database
Metals Abstracts g Metadex

Nuclear Science Abstracts (1946 to 1976) Not available

Pollution Abstracts Same name

When an index also contains the abstracts of the articles indexed, it is called "abstracts.” These are just a
few of the indexes and abstracts available in the field of engineering.




Accessing Engineering Information
Indexes and Abstracts

Title: Effncts of modifed atmesphere on crop produchwvity and mineral content

Aunthors: Chagwargieff P, Dimon, B : Sculetmancv. A ; Massorme, IV . Le Bras, S
Pdpn B Leouch -Ter.ss:m:_ag; B}
EA, Dhirection des Sciences du Vivant, D-’:;:aaﬁrnmr d'Ecophysiclogie Wégétals

et dc Microbiologe, Centre de Cadarache, F-13108 Sant-Paul-Lez-Durance
cédex, FRANCE

Affiliation:

Jourmal: Advances in Space Ressarch, Vohume 20, Issue 10, p. 1971-1974, (AdSpR

Heomepage)
Publicadon Date: NOf1997
Origim: ELSEVIER
Absmact Copyright: () 1997 Elsewvigr Science BV, All nghts reserved
Bibliographic Code: 1997Ad4dSpR 20.1971C

Absiract

“Wheat, potato, pea and tomato crops were culbvated from seeding to harvest in a controlled and confined
growth chamber at elevared CO_2 concentration (3700 mul. L™-1) to examine the sffects on bioimass
production and edible part yields Different responses to high CO_2 were recorded, rangng from a
decline in productvity for whear, to shght simulation for potatoes, moderate mcrease for rematoes, and
wery large enhancement for pea Mineral content mn wheat and pea seeds was not greatly modificd b? the
elevated OO 2. Short-term expenuments (17 d) were conducted on potate at high (3700 mul. T2-1) and
q-n.-r;t.r high (20,000 mul. TM-1) CO_2 concentrabon andfor low O 2 parhal pressure [(— 20,600 mul. L.7-1
or 2 kPa) Low O_2 was more effectve than high CO_2 in total biomass accumulation, but development

was afected: Low ©_2 inhibnted tuberizanon, while lagh CO_2 significantly increased production of
tubers

Figure 8-3  Abstroct—example. This abstract is typical of what you see in electronic
indexing and abstracting services. You get both the index entry with bibliographic detail o

enable you to find the complete article, plus the abstrace, which provides a summary of the
research purposs and outcomes.




Accessing Engineering Information

Indexes and Abstracts

'able 8-4 Finding

ngtneering

REporLs

National Technical Information Service
(NTIS), www.ntis.gov/

NTRS (NASA Technical Reports Server),

nirs.nasa, gov/

IEEE Xplore, www.igee ore/iceexplore

Major source for information on nonpro-
prietary and unclassified reports sponsored
by sovernment agencies and contractors.
MNTIS lists the subject of each report. its
individual and corporate author, and the
contract and report number. You can
search technical reports on government-
sponsored research from organizations
suchas NASA, DOE, and EPA. You can
read abstracts for the reports onling; the
reports can be purchased online.

Collects, archives, and makes available
NASA’s scientific and technical informa-
tion, including research reports, journal
articles, conference and meeting papers,
technical videos, mission-related opera-
tional documents, and preliminary data.
Available via the NASA Technical Report
Server (NTRS) to provide students, educa-
tors, and the public access to NASA's
technical literature.

Provides access to IEEE reports, journals,
transactions, and magazines, IEEE confer-
ence proceedings, and current [EEE stan-

dards, all published since 1988.




Accessing Engineering Information
Technical Reports and Patents

= Technical Reports: Huge number of
reports are written every year. For a
search or a report, use Indexes and
abstracts to narrow the search. Usually

reports, supported by government or
contract, are easy to find

Patents: Documents have detailed
iInformation about materials, design,
Inventions related information.
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Accessing Engineering Information
Product Literature

Include products
manufacturer,
Company, and vendor
catalogs, product
selectors, buyers
guides, performance
data, photographs or
drawings of products,
data books for
computers and
Integrated circuit
devices...etc

H Huntington =
e e [ S
d Better Built Vacuum Companents - Search

* Search | 7 Aboutlis? |\ All Products & T8chnical Library | Quick Linke.

“Search |:What's New | ‘Contact Ug

Butterfly Valves

BF - (CF large) serles
Valves, Butterfly, Manual, with Vac-U-Flat [CF type] Flanges (3 in. tube or larger)
Valve, Butterfiy

o s

Fig. 1

"BF - (CF farge)" Series Speciﬂcalir-:-ns

Valve Size Flange Size Dim. Dim. Dim. Dim. Dim.
in. in. Figure £ D E  Model # Unit Price
1. In. o
6 7.9 341 BF-400 $1,145.00
6 5 58 10.14 2 506 BF-600 $1,630.00

Common Serles Specifications

Sealing Mechanism O-Ring Seal (Shaft Has Double O-Ring Seal With Dif

Material Exposed To Vacuum Stainless Steel And Viten
Bakeout Temperature 200 Degrees Celsius
QOperating Temperature =20 To 100 Degrees Celsius

Pressure Range ATM 1 x 1077 Torr

Figure 8-6  Web page from Huntington Laboratories’ online catalog. Huatington Mechan-
cal Laboratories, Inc., wvac.com (reprinted by permission).




Accessing Engineering Information
\When to use product literature?

= If you are on a design project, product
literature is indispensable (essential)

= You can get the dimensions or
performance figures for specific
components, accessories, or equipment
related to your subject or project

= These resources also help you if you are
producing or marketing your own
products by telling you what's already
available in your field

Ch8 12




Accessing Engineering Information
Standards and Specifications

= Most products we use are designed and
produced in accordance with certain standards
or specifications

= These standards are essential if you want to be
able to consistently fit light bulbs into sockets,
screw nuts onto bolts, replace engine parts, or
rely on the strength of concrete

= As a desigher you must be aware of these
standards and specifications or codes that
already exist that may be relevant to your
product
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Accessing Engineering Information

Standards and Specifications

Table 8-6 Some Producers of Standards

American Gear Manufacturers Association
American Society of Mechanical Engineers
American Society for Testing and Matenials
Institute of Electrical and Electronics Engineers
National Wire Rope Manufacturers Assoctation
Underwriters Laboratory

American National Standards Institute (U.S, treaty representative 1o
other standards producers)

General Services Administration (a main U.S. government generator
of standards)

Department of Defense (another main U.S. government generator of standards)

German Institute for Standardization (major non-U.S. engineering standards
organization)

[nternational Oraanization for Standardization (another major non-U.S.
eneineerine standdrds orzanization in Geneva, Switzerland)

ASME
ASTM
[EEE
NRMA
UL
ANSI

GSA

DOD
DIN

[SO



Accessing Engineering Information
Internet Resources for Eng. Information

= Electronic Mailing Lists: You subscribe
(using e-mail address) to any of the
discussion groups (like: Usenet which
refers to news groups, chose one
related to you topic) so you can get
discussions or information from any
one in the group.

= Electronic Newsletters and Journals
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Accessing Engineering Information
Internet Resources for Eng. Information

Table 8-8 Examples of Engineering-Related Electronic Discussion Lists

CAEDS-L Computer aided engineering design (CAEDS) interest group.

CHEME-L Covers the role of chemical engineering in technology and world
econwmies and serves as an open forum for various technical, profes-
sional, and educational issues.

CIVIL-L Civil engiueering research und education,

ENVENG-L For those interested in education, research, and professional practice
relating to environmental engingering.

GENTECH For the exchange of information among concerned scientists, activists
of erassrool groups, and other organizations about the impacts of
genetic engineering on environment and society.

MATERIAL S-1. For thise involved in both reaching and research in materials science
and ;.nt(itn ering. Interested participants might be in materials depart-
ments in nniversities, in other engineering or science departments, orin
industry «i government research.

MECH-L For thegliscussion of mechanical engineering (ME), including finite
elemes th methods, composite materials, and other ME-related topics.

METALLURGY-L. Coversjall aspects of metallurgical engineering, including (but not nec-
essarily limited to) mineral processing, extractive metallurgy,
hydromerullurgy, pyrometallurgy, metals refining, alloyving, welding,
casting, and metallography. .

Discussion of time domain reflectometry issues for engineering and
g0 measuraments.




Accessing Engineering Information

Internet Resources for Eng. Information

Table 8-10

Finding Ensineering-Helated Newsletters

Web search engines, such as Google., Ty pe the name of the institution in gquotes and

woaows oo e le comy the word library in the search field, or type
the words newsleiter and enginearing in the
search field. NVMore: Experiment svith truncat-
ing search terms (use the root of the word);
forexample, use enginear”.

= EEVL, the Internet Guide o Enginecering. Try the Engineering E-jourmal Search Envine
Nlathematics and Computings. (EESE) at www.devl. ac.ukfeeseS for access 1o
wewowseey ]l o ac. ukfindex hom newsietters and e-journals.

American Sociery of Civil Enginesrs. Go o the website of a professional society for
WO asce.org) yourengineering specialization, and search
American Society of Mechanical Engineers, for newsletters and journals there. To the left

WO DS TS Ore/ are some examples.

American Acodemy of Environmental
Engineers,; www.enviro-engrs.ors/
Instituie of Indusirial Engineers, - -
e llenet.oreS
Societv-of Automortive Engineers.
o ws sae . ore)
World Coal Institute: Ecoal,
e e T e oal oo

Engineering companies These produce printed technical journals,
company journals, or newsletters that, in their
electronic form., may be made available to

EWVE MY ONeS.

Some govermnrment asencies, such as DOE,
publish free online newsletters. For an exarm -
ple. =20 1o afde3d nrel.geov/documents/alofue |
noews) ancl take a look atAfrernoarive Hael
MNevs,

LI.S. Bepuartment ot Encrey. wiw w.odoe.sov),

Product: industry, nonprofit. or service- These organizartions, such as the Solar Elec
oriented websites tric Power Association, praoduce newsletiers
o fttract viewears to their sites and to inform
mermbers of events and news. For an example,
see The SEFPA Record il waoaw resauarcesiivaer.
camdiile/tonlmanager/Custonrm
OG3IC1IT7EFA22 19 . pdf.




Accessing Engineering Information
Internet Resources for Eng. Information

Tabie 8-12 Web Tools for Finding Web Search Tools

Search Engine Watch, Comprehensive site that Lists and evaluates Web
searchenginewatch.com/ search engines, provides Web searching tips, and
publishes news about searching. The search engine
links are in categories such as major search engines
and directories and specialty search engines.
Infopeople Search Tools Chart, Good starting point for finding the appropriate
www.infopeople arg/search/chart.html search engine for your needs.

Best Search Engines Quick Guide, Another good starting point for finding the
www.infopeople.org/search/guide.html appropriate search engine for your needs.

Best Subject Directories to Use, Describes several general subject directories and
www. lib.berkeley.edu/TeachingLib/ gives tips on finding more specialized ones. This
Guides/Internet/SubjDirectories.htm!  guide is part of the UC Berkeley Teaching Library

Internet Workshops series.

Types of Search Taols, www.lib, Discusses search engines, directories, searchable
berkeley.eduw/ TeachingLib/Guides database contents, metasearch engines, and gate-
/Internet/ToolsTables.himl way pages, with suggestions on how to decide

which to use for your particular needs.

Other Internet Search Tools, Features specialized search tools such as email list
notess.com/search/others/ directories, tools for searching the “invisible Web"
and blogs, free online reference tools, and more.

If the URL for any of these resources has changed, leok up "unified search engines” im books on the Web.



Analyze your audience.

Decide on your primary purpose.

Determine your time frame and your key points.
Choose an organizational plan.

Prepare an outline and notes.

Create supporting graphics.

Be careful with presentational software
(Powerpoint).

Make your information accessible.

Prepare handouts and outline.

Prepare your conclusion and for questions.

CH9 1



As an engineer, you may be called anytime to give

a short presentation, whether you give:
An unplanned five minute brief presentation or
A formal one hour presentation at a technical
seminar (or something in between)

You should see your talk as a great opportunity to

share information and to
show that you know how to communicate

Few of us are naturally gifted with such
capabilities, and some of us are almost petrified at
the thought of talking before a talk, but the
possessed by good speakers can be learned

CH9



ANALYZE YOUR AUDIENCE
by focusing on your reader and purpose before
writing can be applied to preparing for oral
presentation
Ask yourself few questions about the listeners
before you talk:
will be the key individuals in my audience?
needs or concerns do they have regarding
my topic?
are my objectives for this talk?
knowledgeable are my listeners about my
subject?
can | get their attention and interest right
away-and keep it?

3



are their attitudes likely to be regarding what
| have to say?
| need to work on changing their attitudes, and
If so IS the best way to go about it?
benefits are they going to get from listening
to me?
kind of question are they likely to ask?
kind of feedback do | want?
are the listeners sitting on front of you?
It for instruction, information ....etc?
action(s) or change(s) do you feel they need
to undertake

CH9 4
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DETERMINE YOUR TIME FRAME

and Never speak longer than you are supposed to
To avoid annoying people or speakers coming after
you, check how much time you have been allotted
(chosen)

This tells you:

- How much detail you need to go into
- How much time you must allow for discussion or
guestions

- How much time you should spend on _an
Introduction

CH9 6



IDENTIFY YOUR KEY POINTS
expect to say every thing about your subject

what the most important points are that you
want to get across to your audience and you
want to develop those points in the time you have
(mathematical, introduction, conclusions....etc )
You may equal time for each topic or give
different times according to length or importance

an organizational plan

, purpose and the time will help you to
organize your material (introduction, main points,
conclusion, question and answer period)
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PREPARE AN OUTLINE AND NOTES

Writing an outline and notes helps you clarify in
your own mind how best to present your material
An outline of the complete talk, with key ideas
highlighted or in large print to be quickly glanced
at If necessary as the presentation goes along

Note Cards: Numbered in the order they will be
used, with key ideas and facts clearly written on
them.

Visual Aids: Such as transparencies or slides. If
you are really on top of your topic, your visuals
themselves are all you need.
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CREATE SUPPORTING GRAPHICS

such as animation.

Because we live in an increasingly visual age and
people tend to remember better what they see and
hear, most effective engineering speakers support
their talks with illustrations of some kind

Do not let your visuals suffer from information
overload. Each should be as simple as possible.

If your visuals consists of lists or other written
Information, make the words easy to read

Prepare a handouts. It is a Good Idea but in a small
size
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Figure 9-4 An example of an overcrowded transparency. Far too much information is
thrust upon the andience here. One way to make this material more accessible would be to
reduce the circuit first to a block diagram, as shown in Figure 9-5, and then, if more detail is
needed, to expand the drawing one block at a if1iié on separate visuals, as in Figure 9-6. 19
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Simplified block diagram of thggircuit in Figure 9-4.
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Figure 9-6 The center block from the diagram expanded o part of the original circuit.
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Large fonts will make
your slides more

readable

readable

readable

readable

readable

readable

readable
readable

[ — — = = e

U/

Figure 9-7 Use a1 least 24-point print on your overheads if you want your audience to
read thern, CHY 13




PREPARE YOUR INTRODUCTION

Your audience may be asking themselves, why do |
need to hear this or why should | be hear right
now?

Your audience has a limited attention span so what
your topic i1Is? And what benefit it is to them?
Prepare your Conclusion:

- Summarize what you have discussed

- Stress your central ideas once more

- Review your key points

- Restate your recommendations or decisions

CH9 14



GET READY FOR QUESTIONS and put yourself in
the place of your listener:

Are they holding any opposing viewpoints?

Are there areas you may not be able to go into as
thoroughly as you would like, due to time
restraints?

What would be the worst question you may be
asked?

Think of diplomatic ways to encourage questions
(Friendly smile or some comment like | love to hear
your feedback and questions?)

Remind yourself at this point, when questions
come, it is often a good idea to repeat them aloud1
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Delivering the Presentation

Avoiding Noise

Speaking too softly: You do not want to blast your
audience out but you must be clearly heard

Speak too slowly or rapidly: Too slow causes
boredom and decrease your credibility

Speaking too fast may show that you are nervous
and the audience may miss important points
Speaking monotonously: vary your pace and tone
using verbal filers: uh, umm, basically, you

know...etc may distract your audience
and show you are not certain of your
topic

CH9 16



Delivering the Presentation

Avoiding Noise

Your movements during presentation: Do not
become a statue, pendulum or traveler

Blocking the screen: Very important for everyone
to see the screen

Reading From the screen: Avoid reading from the
screen. Screen is an Aid. Straight reading stops
you from explaining your topic

Make clear transitions: show the connections
between ideas when you are moving to another
aspect of your presentation. Make it friendly dialog
with simple words like; first, on the other hand,
next, as you can see, furthermore, finally...etc

CH9 17




Delivering the Presentation

Avoiding Noise

Use a pointer: A pointer is the best way to focus
your audience’s attention on your key points while
you explain what they are looking at

Maintain eye contact: You increase your credibility
by looking at your audience as you talk. Whereas
avoiding eye contact could give the impression
that you are shifty or unprepared

Be ready for unexpected questions: Try not to
appear surprised or defensive. Simply say you do
not know

Accept your Nervousness

CH9 18



Figure 9-8  You invest a lot of plapning and work inlo your visuals, so don't create noise
by standing between them and your audience,

Crl9 19




What is IVHS?

= Tralfic Management Cenlar

o _# = ‘Communications Syslem

i = in=vehicle Devices

Figure 9-9  Using the arm larthest from the sereen to point pulls youw from éve contac
with your pudience.
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AVOIDING NOISE IN ENGINEERING PRESENTATIONS 203

What is IVHS?
“bgj’r% = Traffic Management Center
1 = Communications System

= In-vehicle Devices

Figure 9-10 Using the arm closest to the screen allows you to talk while facing your
listeners.

o
=
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Team Presentation

Because teams of engineers frequently collaborate
on a project, compile a proposal, or report on a
new product, you are likely to be involved in team
presentations. This type of presentation is

because
Team work reduces everyone’s preparation workload
Longer presentations are possible without exhausting
one person
Speakers can enjoy team support during the
presentation
Variety of speakers helps hold the audience’s attention
Each topic can be explained (and questions answered)
expertly
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Preparing for a Team Presentation

Get together and decide

Analyze Audience and purpose

Decide on the main points to be stressed

Decide which order the material will be covered and
who will cover what

Stick to the topic you are supposed to cover

Stick to the time allocated to each speaker. This is
extremely important

Decide before if the questions are going to be taken
after the entire presentation or after each person
speaks

If the presentation is going to be conducted by
Individuals that do not know each other, they must
meet first and get to knoaweach other if possible 2



Check List for an Oral Presentation

You may use the following check List to evaluate
your presentation
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Engineering Your Speaking

 Analyze your audience.
 Decide on your primary purpose.
 Determine your time frame and your key points.
« Choose an organizational plan.
 Prepare an outline and notes.

e Create supporting graphics.

e Be careful with presentational software
(Powerpoint).

« Make your information accessible.

 Prepare handouts and outline.

e Prepare your conclusion and for questions.



Questions to Ask About Your Listeners

e Who will the key individuals in my audience be?

 What needs or concerns do they have regarding my
topic?

 What are my objectives for this talk?

« How knowledgeable are my listeners about my subject?
« How can | get their attention and interest right away?
 What are their attitudes likely to be?

Do | need to work on changing their attitudes, and if so,
what is the best way to go about it?

 What benefits are they going to get from listening to me?
 What kinds of questions are they likely to ask?
 What kind of feedback do | want?



Prepare an Outline and Notes

e OQutline
Note cards

e Script

e Visual aids

Backup plan



Prepare Your Introduction

 Not necessatrily In this order:

e Introduce yourself.

 Explain the context.

e State your purpose.

 Provide an overview of what you'll cover.

e (Generate some interest and/or motivation.



Prepare Your Conclusion

Summarize what you have discussed.

Stress your central idea once more.

Review your key points.

Restate your recommendations or decisions



Noise In Engineering Presentations

e Speaking too softly

e Speaking too slowly or rapidly

e Speaking monotonously

e Using distracting verbal fillers

« Becoming a statue, pendulum, or traveler
* Blocking the screen

e Reading from the screen or from notes



Strengthening Your Presentations

e Start with a good, well-planned introduction.
 Use an informal style.

 Make clear transitions.

 Repeat key points.

 Use a pointer.

e Maintain eye contact.

 Be Ready for unexpected guestions.

e Accept Your nervousness.

 End with good, well-planned conclusion.



Detalled Guidelines



Prepare Your Presentation

e Take enough time to prepare your
presentation. Ask yourself the basic
guestions:

— Why?
— What?
— Who?
— How?
— Where & When?




Why & What?

 What is my reason for presenting this?
« What am | hoping to achieve?

 What Is my purpose? to inform? to persuade? to
educate?

 What are the points that | need to deliver to my
audience?

e \What information can | leave out?

 What information must | keep in?
— Essential points
— Important points
— Points to include if time allows

10



Who?

 Who exactly will my audience be?
e \What Is the size of the audience?

e Why should the audience want to listen to what | have to
say?

Do they have the essential background to enable them
to understand?

 How will they react?

« Will they accept my message or will they need to be
persuaded?

11



How?

e How am | going to communicate most
effectively?

 Choose the appropriate media to effectively
express your message.

 These Include:
— PowerPoint presentation
— Overhead projector
— Flipcharts
— Handouts
— Video/Audio clips

12



How?

« How will | arrange my ideas?
— Deductive sequence: start with the main point

e W

and go on to the explanation.

Inductive sequence: start with the question
and build up to the answer through
explanation.

nat style shall | use?
~ormal or lecturing style.
nformal style utilising audience participation.

13



When & Where?

 What Is the exact time of the presentation?

How much time do | have?

Where will | be delivering the
presentation?

What sort of facilities are available?
Will | be able to use visual aids?

14



Design Your Presentation

e Evaluate and organise your information.

e Look at all your material, notes and
results. Select only the essential and
relevant information.

* Ask yourself:

— Is this really relevant to my audience and
objective?
— Does this help me to make my point?

15



Design Your Presentation

e \Write down all the points you want to
make using notes on paper or index cards:

— The theme

— Section headings and subheadings.
— The main points.

— Approximate time for each section.

* The purpose of your notes is to:
— Prompt your memory
— Ensure you follow your sequence

16



Structure Your Presentation

e Start by introducing yourself, your
presentation topic and title.

* Provide an overview of your presentation.
e Divide your presentation into sections.

« Use natural breaks in your material.
 End by summarising the main points.

 Invite questions and allow enough time for
guestions.

17



Delivery

e Sincerity and convection:

— The audience need to feel that you believe what you
are saying and that you have an interest in their
opinion.

 Enthusiasm:
— Be enthusiastic and your audience will be too.

e Positive attitude:

— Never start by apologising or saying you're not an
expert.

— Present your ideas, information and opinions without
weakening them.

— Don’t be intimidated by your audience.

18



Delivery

o Clarity:

— Use simple language and familiar ideas to explain
your points.

— Avoid too much detalil or complex technical
iInformation.

Practice, Practice, Practice:

— You must rehearse your actual presentation.

— This will help you to feel less nervous and to check
your time.

— Ask someone to rate you and give you feedback.

— Keep in mind that rehearsals are often more difficult
than the actual presentation.

19



Delivery

e Voice:

— Voice control Is essential to the success of
your presentation. It is the vehicle that
conveys your presentation.

— You have to speak clearly and louder than
usual.

— Try to keep appropriate pace and tempo and
don’t race through your presentation.

20



Delivery

e Body Language:
— Keep In mind that people are not only

listening to you, they are also watching you.
Always dress well and look smart.

— Stand tall with your head up.

— Look at your audience and maintain eye
contact with all of them.

— Watch for signs of boredom in the audience
and use your voice, body language or even a
guestion to grab their attention.

21



Delivery

e Notes:

— Avoid reading out your whole presentation. You
will be boring and you will definitely loose your
audience.

— Avoid memorising a whole carefully-worded
“speech”.

e Visual Aids:

— Visual aids are very useful in illustrating and
complementing what you are saying.

— Avoid using a visual aid before you really need it.

22



Delivery

 Here are some guidelines for acetates or
PowerPoint slides:
— Print size (24 pt at least)
— Maximum of 7-8 points/slide
— Use your slides as your guiding notes
— Keep diagrams or charts simple

— If you do a PowerPoint presentation, keep a
set of acetates as a plan B

23



To look for a job you need to know how to
write your resume or CV (Curriculum Vita)
and an application letter

The IS your main vehicle for
presenting yourself to any potential
employer. The central question to ask In
preparing your resume is, “If you were an
employer, would you want to read this
resume?” Visual impact and appearances
are extremely important.

CH 10 1



Two tools commonly used to seek employment:
resume + application letter. You send one or both
of these to prospective employers

The key to an excellent resume writing IS In
presenting it in the right way. Most people make
the error of just listing their experience and
gualifications; this ends up being a rather boring
document

A good resume should not only demonstrate
your skills and experience, but also give the
reader a good indication of the type of_person
you are. It needs to have personality

CH 10 2




How to write an engineering resume?

A resume Is a summary of your professional
experience, education, and other background
relevant to the employment opportunity you are
seeking. Think of it as the highlights of who you
are professionally (summary of your career to
date)

An effective resume is one that highlights your
best qualifications with a design that can be
scanned In about . The
prospective employer should be able to glance
through your resume and still have a decent
understanding of your Dbackground and
gualification CH 10 3



Continuous Re-design and Update

Developing a resume is not a one-time effort

- Consider it a work in progress. You may have

to revise it and redesign it for every new job
opportunity

Even if you stay a long time in one place, you
have to still revise it often to include all the
new experiences that you have gained

It Is easy to forget small details which may
prove to be important If you do not
constantly update.

CH 10 4



Engineering Resume — Design Components

Organize your background
chronologically or functionally

- Chronological Approach: Divide your
background into education, experience,
skills, and so It Is good because it
shows your work history

- Functional Approach: Divide your
background into Interrelated groups of
education and experience

CH 10 5



Engineering Resume — Design Components

= Chronaslogical design {arrange

Highlighls
7 | ilams in Experiencae and Edu-
- cCafezn imn reverse chramolcgical
& e o P T
- |
i
Expericmcos
!_ HIGHLIGHT=S
Educaticmsr :'

FROFESSIORNRAL EXFERIENCE

—=— Project Dewveloprmeant

Auvards arvd Membaership=
Tezhenical Sklilis

Projoct Managemnss=rt

EMPLOYMENT HISTORY

Functicnal design (dasign the
P=adings ander Prafes=siaonal
Experience according to wour

ocwernt areas of experierncsa—not ECrLIC AT ICHN
rreces=arily thhe ones showwn

here)

i =
Eigure 1400-1 Schermatic view of resumie designs. recille whother the chroenaoslogrical or dhae
tunctionoel design works beso For yoms. Wisuali=zc 1lue Frczilimgrs o™ L wse and cheio melaciorn to

cach athaer amncd 1o the hods texi,



Writing to Get an Engineering Job
Eng. Resume — Chronological Approach

= One of the strengths of the chronological design

Is that it shows your work history - in particular,
your responsibilities and projects for each
organization you’'ve worked for. In the education
section, this design shows where you studied
and what you studied while you were there

However, the chronological design does not give
a capsule picture of your key qualifications and
your key strengths - that information Is spread
across work and education section. One way to
solve this is to add a highlight section

CH 10 7



Writing to Get an Engineering Job
Eng. Resume — Functional Approach

= The great strength of the functional approach is
that it consolidates information about your key
gualifications, summarizing all relevant work
experience and education

= Prospective employers looking for someone with
project planning and management experience
can quickly determine whether you have what
they are looking for or not

= |n this design it is not immediately clear where,
how and when you gained your experience or
education (Weakness) — Fig 10.1

CH 10 8



Writing to Get an Engineering Job

Eng.

Resume — Highlight Section

= Summary, Summary of Experience, Highlights of
Experience, Qualifications, and Profile (NAMES)

= This section iIs very popular, particularly for
professionals who are several years into their

careers.
use the c

= The high

t is particularly helpful in resumes that
nronological design

Ighted section provides a neat bulleted

list of your key accomplishments, key areas of
expertise, key education and training and so on.
Even a reader who did not look further in your
resume would still get a good picture of who you
are professionally

CH 10 9



Writing to Get an Engineering Job
Eng. Resume — Highlight Section

Randy Schrecengost, P.E. .
3498"Richards Lane #120 Mechanical Engineer

Austin, TX 78700 " . e
{512) 000-DO00 l‘ . Goals/objectives section

Objective: To join the staff of an organization that can fully utilize the . N
services of a mechanical engineer in the areas of power and enargy Summary (highlights of
systems, energy management, and economic evaluations, qualitications' SBCﬁOn)

FIELDS OF EXPERIENCE
Industrial Facilities

" 3 Martha Peron
= Provided design support for the final 1901 Mi G AR

Class 100,1000, and 10000 clearing : Austin. TX 78702

of laboratory space or the University H — R yoe - h
and Engineering Research Buildings ome (512) 000-0000 ork (512) 000-0000

Design of senices:(pr e hooksup of Highlights of Qualifications 1
UHP gas and water piping; processin{ Twelve years experience in manufacturing maintenance with
and vacuum. emphasis on electrical, mechanical, hydraulics, pneumatics,
drives, overhead, and AC and DC circuits.

Modified existing building utility systef
proposed equipment and equipment Experienced in planning and coordinating preventive maintenance
air systemns; and fire suppression of & programs on daily, weekly, monthly, and shutdown basis; includes
. writing standard operating procedures for PM programs.
Prior to fit-up, provided construction
entirea 135,000-square-tocot MERENU Experienced in warehouse management, ordering. and inventory
design sketches and production of th controt.
specifications for all change propertief
Ot HVAC and plumbing. Competent, reliable, and committed teamn player, with ability for
3 increasing levels of responsibility.
Public Utiiities ’ :
i Relevant Experience
= At the Lower Colorafio River Authority
to 44 retail utilities inja 31,000-squarg Administratton/Management
= Consulted with custgmers regarding L .
ing, load {actor imprgvement. . = Assisted in planning or coordination of routine shutdown process
= Performed over SB gommercial assey at a divisipn of a major steel manufacturer. .

S N s s L - Set up and ran an inventory reduction program for a warehouse

W - of a major steel manufacturer; ordered parts for inventory and
Functional” approach to ———— special projects.

presenting work experience ' — - i

= - 5 S 2 = - =

Figure 10-2 Special sections in resumes: the summary or highlights of qualifications sec-
tion and the goals an@objectives section. Using a highlights section that lists your key quali-
fications allows a potential employer to get a quick picture of who you are professionally.
Use the objectives section to indicate your professional focus.




Writing to Get an Engineering Job
Eng. Resume — Objectives Section

= Inclusion of this section is still
guestionable as it could narrow vyour
opportunity. Therefore you do not have to
do it

= This section describes your career and
professional focus

= |t indicates the type of work you want to
do, the type of position you seek, the type
of organization you want to work for. This
section should be brief (2-3 lines only)

CH 10 11



Writing to Get an Engineering Job
Engineering Resume

Membership and License Section: This gives a list of
the professional organization and licenses

Specialized Equipment and Knowledge Section:
Computer Specialists may list Hardware and
Software knowledge, Electrical Engineers may list
skills in Analog circuit analysis etc

Miscellaneous Sections: Published Articles, create
publication Section, Honors and awards, patents
create sections any strong points highlight them

Personal Section: Interests, activities, hobbies,
languages etc are not always necessary. In most
cases you do not need them

CH 10 12



Writing to Get an Engineering Job

Eng. Resume — Professional Experience

Name of the organization where you worked,
Its address, and phone number

Your job title and your specific responsibilities

Brief description of the organization-its
products, services, and technical aspects

Your Major achievements, important projects,
promotions, and awards

Experiences with technologies, equipment and
technical processes

Dates of employment with organization

CH 10 13



Writing to Get an Engineering Job
Eng. Resume — Professional Experience

1992-Present ESPEY, HUSTON & ASSQCIATES. Austin, TX Ways TO S h ow

;
Engineering Associate !l i Your Experience
* Provided design*

1992-Prasent Engineering Associate Il

of 23,000 squar
Espey, Huston & Associates

Robert Mueller N

nd dasion * Provided design subpod for renovation and expansion

» ormed i of 23,000 square feet in an existing terminal facility at
:aegulated r:‘;:':; : Robert Mueller Municipal Airport (RMMA). This project

system design. included design of lighting, power, and HVAC.

« Performed an energy analysis of the area, and cal-

) c!:uctwork "\'&8‘ ! culated heating and cooling loads for the HVAC
: 1 system design.

the air devices fq

« Provided the initial layout for the HVAC equipment,
ductwork, VAVs, tarminal dual healers, and specified

i
Espey, Huston & Associates - Englineering Associate Iit — 12/52 to Present :

Provided design support for renovation and expansion of 23,000

~ square feet in an existing terminal facility at Robert Muelier Muni-
cipal Airport (RMMA). This project included design of lighting,
power, and HVAC. Performed an energy analysis of the area,
and calculated heating and cooling loads for the HVAC system
design. Provided the initial layout for the HVAC equipment,
ductwork, VAVs, terminal duct heaters, and specified the air
devices for the HVAC layout.

Figure 10-3 Examples of detail formats. Use combinations of list or paragraph format
and italics, bold, or all caps in the design of the four main elements: date, organization name,

job title, and details.




Writing to Get an Engineering Job
Eng. Resume — Educational Section
This may include
= Name and address of educational institute
= Your major and minors and grade points

= The important courses you took and their
description

= Experience with equipments, and technology.
= [mportant projects

= Academic Awards and memberships

= Enrollment and graduation dates

CH 10 15



Writing to Get an Engineering Job
Eng. Resume — References Section

Available on request or you may
put names and address of people
you worked with or they taught you
or a combination

CH 10 16



Writing to Get an Engineering Job
Engineering Resume — Overall Format

Figure 10.4 provides some ways to design the
overall format of resumes

Format of heading and margins: Many resumes
use a “hanging-head’ design In which the
headings are on the far left margin and the
body text of the resume Is indented about 1-2
Inches. This design makes the line length of
the body text shorter and more easily
scannable, heading more visible. And the
sections of the resume more visually distinct

CH 10 17



Writing to Get an Engineering Job

Engineering Resume — Overall Format

“Hanging-head" format; shorlens ling Fesume headlinge: labeis Jush e
length, makes sections mare disting \ Experience” and "Ecucation,” and so on

[~ ST

L :
Centerad headings and headings : Resuma body text:
fush with resum.agnpu:,n 1axt : Different Styles background, details, elc.




Writing to Get an Engineering Job
Engineering Resume — Overall Format

FRlalcoire E. Flumnimsr, P E Fagss 2 af 2

Lniveraity of The East 1EFa i 1878
fdmnila, Philippryos

DOEEREE: BAUHELOA OF SCIENCE IN ELECTHICAL EFNGIRNEERISNS
FROIECT : Masanal Sslirssoecs SynlEarm—aar Alouhp Tralfhs Tardeal Dl
Fose=y Sysinen Lispessio

R ool E. Hunter, &.E.
ImEbhic of Electrical sand E F0E Dmk BEnadoes #1230
Efaoimrvcs Erglneors ALl TH 7E733
FROSITHOMN: MERBEBER (E1E) SS3-A55L
OBEactwe: Sosens Of GLEeErritoery QEDGThN Pl wislire=s & DSurtorsca el o
- Erngicreaning arn Eh-:h":.mﬁgm—g
Cigcbnon amnd | & PHDFES-:EI:ID-H-H-L EIF‘EFIIEHEE—
parocharmiznl gk

Erlde Eectiraoniza Conp-oratiom oy 20003 O Frasenl
FEabmagh. Rt Corchos

POESATION: S PeosccT EwcaaEmiin, As  Laad FPraaject Enginasar lor e
FPawer Sysieen Upgracdo o tho Al Foaia Trane Camieed Powscoer
Ceriar, raegponsibrities inclode supgeryigion ol cengimisaring and
desigr =f law- and mreciiume s oliage e SsSiibubon sy sinens,

s Narrs

SLStiom ari 1Esteg acteInEE.
Flmivoraml Mo S}':-'Inr
Pasned PRACUECT “'\-IEIIrIrlI!II ArGpaca SyEtarm—aer Poaibs Trafie Cormeol Cankar
Engra dRarnarabar Pormar Sysoarm Loy rashs

Eamcal Poreacr oy
e Corwreinndl BSooer Efubrcory Seoerwissmen, brac Wil [ 2Nalce o iy SETRCH
Wil . Rt Eanciine

LICENSES ARD I-! -
Levwed || Emnolirical B POOITIOR:. Sesca BEurormcu, Ernoinies. Raspamsbfites ook o
Ceanlily Sipfeny Aol mregimoering evcaivation of work seguests oo wadouas alecinesi
Ehgg].gq_'i.:'ql-ﬂ.lpta et L IT Sopsilerre wrec hpslongy b al @i,

VOCF TS SO Sl chemsbprs s ifacnSasry Des

AT s Poect B Lhghs CoernipaE .

REFER
Mvnilnole o
FHECGOGECDT Euanawick Sleam Elmcine Planl—IIpits 1 et 2, Soeglbagerd,

Mamn Candlsns

TSl & el (B muagleeeaoes hmar. PO oo P SO0
CChecegam . TMinois

PESITION. Serncns BisctAmmal ErnpnmeA. Alasganaibiiies clodesd poeajesct
encinsarg. casigrr, Andl Enetmas dar canouE elecEtnesl A
LE D myrais e Soociy @l peerssasboers. FWASID. eoetod sparemes. FLC
R PR ET ayrteeTr, BLRSTeT Tt S e e sl
heal HRnoing Sy=taoms, CSfesayoe reolos upEgrasse, high wollag s
le=timg Tacilihyy, 1w Bsb gile. and Dlowser housa for vasicoan Raagil,
mussfanr, and et lneslithss

Sa-'t:r.‘—'l-t-.i'lcl-—qn Wroitages Tasl Facdiry PChicoes, Blreced . Bepon.
& Doadcsnacer Sraboeyes. Livas 18D Laluariel FPowecs

Figure 14-5 Excerpts from the resume of an experienced professional engineer. MNotice
the usce of sl caps for position titles (soch as “Sine Project Engincer™ - The headings on
page 2 of dhns resumes are “Educarion,” “Orgonications,” “"Professfonal Training.. ™ " Poof@cicon-

cies." “lacenses and Professional Cerification,” and ““References™




Writing to Get an Engineering Job
Engineering Resume — Length and Headers
for Multiple Page Resume

= How long your resume should depend on how
much detail there is in your background and
gualifications

= |t's likely that early in your career you’ll have
trouble filling up a single page but that is not a
problem

= However the general rule is to keep the resume
as short as possible, thus ensuring that
prospective employers may not read them as
closely as you want

CH 10 20




Writing to Get an Engineering Job
Engineering Resume — Overall Format

Resuns of Rongld Keioeng Paga 2 of 2

AONALD KLEIBERG Paga

RONALD KLEIBERG

6.June 2004
Page 2

Wﬂ;ﬁ.—ﬂb—'—w&uﬂ-*“m-—-——ﬂw
Multiple Page Resume

b
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Writing to Get an Engineering Job
Engineering Resume — Sample

Frank Funk
10 Pame Stecet Y BC Colleme, Baox {HH)
Floametossr, 7 CEHHMY Colbegpenomrm, 0 11111
{00 OO0 none @ abe. edu

OBJECTIVE
To abrain a job focusing in Public Relanons, Consulong or hadkering,.

COMPETENCIES
- Serong analytical and problem-solbvng skalls
Systematic and heghlby desnl orconned
Mhomsoft Crihce MNetwork Admaniseratiorn Cuistoarmeer Servioe
Achoibe Paehlaker 6.5 Mleranark Com Agnara o LS R TS
] ’ v - C O L A O

EDUMTATION
ABC Callege, Collegetossn, 30
Belajoe: Palitical Sceernce, MMinaec: Relygnon, GSTA: 2.0
Anticipated G raduarson: Juamne 2004
Housce Prosident S Scecoctacy {20000 200
Wioring Member, ABC College Representative Cowmecill {2000 - 20002
Child Bentor — Big Brothers Beg Sastoes (20801 200003
Sraft Wiriter — Tibe LB Predfanr {2001 2003

EXPERIENMNCE

- Corpocaton, Inc. 200 bo 20008
Necomrmmrer Twsara
Gained valuable expeience as an Intern for a team comprised of five Gmanciaal advesocs, managing aeoos
thamn $1 bidlion i assers.  [Delivered supenor cusromer servece wrhile working exclusively warh clueares
maimtaming not worth m cccess of $1 million. Cocarced poofobos for pospecove and exisnng clicors,
performed sescarch on equities and muraal funds using PO and Corpomrnon’s shell syvstem and handbed
cliencs accounts and guesoon:s whilke. In addition, developed and commmbunsd news macketinge wdeas for
the sales Force.

ComputerConsultane 1995 e Pocaent
Tndlepreradens artrscdor
Taughr over 530 people on how to use a vanety of programs inchadeng hicrosofo Offece and Wandomrs
Serviced and uppeaded compuatecs and desigomed aced smaecet < compurer netarorcks for clients.
Comsiseently saved clients money on camputer purchases and cepairs.  Customer Seoeds measansmen ks
weere extrermely hagte,

Bob®s Mertworks Inc., Homeoown, ¥ 19D e 2000
Tecburcad Vegsprare -~ gewr

Solved eesidenoal and baesiness proablems and concemes inchadmg Inmemet connecoon, ook suppart
and confipuranon, TS suppoct and email suppore. Consisrently recerved highest perfoomance mtings.
Brown, Blue, 8 Red, LLF, Homepown, W7 Summer of 1958
N remmrrmrer ek

Responsibihines at this vencoable law Bom ichaded readmg and studyinge depositrons involving legal cascs,
woritime briefs abour cases, performinge clerical tasks and addressmg chient inguiries and oomosons.

HOBBIES
Flilkering, Soccee and Rloassrain Chanbaag




Writing to Get an Engineering Job
Writing Application/Cover Letter

= The application/cover letter often accompanies
the resume. This letter is the first thing that
potential employers see when they open the
envelop - the application letter on top, with the
attached resume beneath it

There are two types of application letters

= Cover Letter: You simply announce that a
resume Is attached, indicate that you are
Investigating an employment opportunity, and
specify the position you seek

CH 10 23



Writing to Get an Engineering Job
Writing Application/Cover Letter

-
6307 Marshall Lane
Austin, TX 78703

25 May 2005

Ms. Juanita Jones

Hughes & Gano, Inc.
- PO. Box 1113

Austin, TX 00000

Dear Ms. Jones: .

Please adcapt the attached resume as my application for the position of Process Engineer currently
avalilable with your company.

I'll be locking forward to meeting with you at your earliest convenience. | can be reached at
(512) 471-4991 during regular working hours or at (512) 471-8691 in the evenings and weekends.

Pleasa contact me if you need any further information about my background or qualifications.

Sincerely,

Patrick H. McMurrey
Encl.:. rasume

. e T
T g ey P

Figure 10-6 Cover letter; a brief correspondence that identifies the position being sought
and the purpose of the corre:spundencc For most job searches, use the full appl:catlon letter,

o T =y
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Writing to Get an Engineering Job
Writing Application/Cover Letter

Full Application Letter: (mostly used)
You discuss your background and
gualifications as relevant to the position
you are seeking

The job of this letter Is to promote your
self- to highlight the reason why you
are right for the position

This letter is the focus of the rest of the
slide

CH 10 A3



Writing to Get an Engineering Job
Contents / Organization of Application Letter

= First Paragraph: talk about the purpose of the
letter, how you know about the opening position,
catch the reader’s attention by stating something
In your qualification that makes you the best one
for this position

= Middle Paragraphs: talk about your qualifications
and experience related to the job that you are
seeking. Mention that you attached your resume
for more detalls

= Last Paragraph: tell the employer to keep In
touch with you, try to encourage them to-arrange
for interview, your interest in the job, and so...

CH 10 26




Writing to Get an Engineering Job
Contents / Organization of Application Letter

Patrick H. McMurrey
1108 West 29
Awustin, TX 78703
(512) 471-9229 (home) (512) B7B-6556 (work)

May 25, 2004

Director of Personnel
Automation Associates
7805 Peart Creek Drive
Austin, Texas 78706

Dear Director of Personnel:

1 would appreciate your time in evaluating my qualifications in relation to your current needs
for a Senior Electrical Engineer in Automation Associates's large building design projects.
Attached is a copy of my current resume.

t have over 15 years experience in various facets of electrical design and engineering. Spec-
ificailly, t have experience in power and control design inciuding analyses for power generation:
low-, medium-, and high-voltage power distribution systems; fire detection and protection
systemns; plant security systems, programmable logic controllers (PLCs); as well as equip-
ment layout for various types of industrial tacilities. > ! ’

I am currently emploved with Exide Electronics Corporation as Site Project Engineer in the
MNational Air-Space Federal Systems Engineering Division. My current responsibilities are
as follows:

= Lead project engineer for the power system upgrade of Denver, Albuquerque, Indianapolis,
and Jacksonville Air Route Tralfic Control Centers (ARTCC). This power upgrade is part of
Exide's current contract with the U.S. Air Force and the Federal Aviation Administration.

Supervision of varying numbers of electrical engineers and designers in various engineanng
tasks for projects such as low- and medium-voitage powaer distribution system engineering
and design. ) :
Vendor interface for installation of equipment such as diesel generators, switchgears, and
power control monitoring systems. -,

This current work and past projects, along with the references | am including in this letter, all
attest to my solid record of initiative, responsibility, creativity, and professional dedication. |
am an effective. contributing member of any organization that | am associated with. If you are
interested in discussing my experience and capabilities further, please contact me at one of
the numbers shown above.

Sincerely,

Patrick H. McMurrey
Encl.: resume, reference list

Figure 10-8 Example of an application letter. Notice how much specific detail the writer
packs in concerning his experience. Notice also how the bulleted list relieves some of the
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Heading: Provides your —
address and the date.

Chronological design: ——
Separate paragraphs

on your work experience,
on your education (which-
ever is best comes first).
Includes other similar
paragraphs, such as ones
on military experience.

Inside address: The full address,
name, and title of the person to
whom the letter is addressed.

Salutation: The “Dear Sir:* part of
the letter; try to get a name or title
rather than using "To Whom It
May Concern.”

Signature block: Contains the’
complimentary close (the *Yours
truly” part), four blank lines for
your signature, your typed
name, and indications of any
enclosures.

- Functional design:
Separate paragraphs
on your key profes-
sional qualification
areas—ifor example,
technical expertise,
project control, super-
vision, and so on,

Figure 10-7 Common sections of application letters. You can organize the letter chrono-

lnoieallv or functionally. the same as you can the resume.
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Jane A. McMurray
801 East 31st Apt. 101 |
Austin, TX 78701

June 6, 2004

Director of Personnet
Dow Chemical U.S.A.

2020 W.H.D.C. Building
Midland, Mi 48674

Dear Mr. lan Hanson:

1 arn writing in regards to 9§
Commercial development
experience, my education
me for this opportunity.

Working at DuPont for fivg
positions has given ma thi
employees. As a Computd
technical and 100 hourly ¢
communications through
continuously analyzed angd

Working as an Electricaing
and management at DuPd
technical review presental
training sessions.

| look forward to the chang
company's industry leades
safety, and excellence arg
part of the team and contr]

Enclosed s my resume wi’

education, work, and othe;

Sincerely,

%zﬁ.cyfc

Jane A. McMurrey
Encl.: resume

Patrick H. McMurrey
1108 West 29
Austin, TX 78703

May 25, 2004

Director of Parsonnel
Automation Associates
7805 Peart Cresak Drive
Austin, Taxas 78706

Dear Director of Personnel:

Please accept thia letter and the attached resume as my application for

the position of Electronics Engineer you currently have open. My extensive
experience with secure communications subsystems should prove useful to
your enterprise.

As you'll notice in my resumae, | have extensive experience in the design
and packaging of advanced workstations. With CyMOS, Inc., | have acted
as lead in developing programs to calculate and analyze impedance-
controiled logic lines and center-of-gravity calculations on CPU chassis.

To my Electrical Engineering degree from tha University of Kansas, | am
currentty adding a PCT degree in warkstation hardware and packaging at
the University of Texas here in Austin.

1 am available for an interview at just about any time that is convenient
for you. Contact me at the phone numbers provided on my resume. | lock
forward to hearing from you.

Sincerely,

Fula il A e )L‘M"‘;‘Z

Patrick H. McMurrey
Encl.: resumea

Figure 10-9 Examples of application letters. The first paragraph of the letter on the right
identifies the position being socught and makes one strong statement about the writer’s quali-
fications. (The fancy headings are not a requirement—just a nice, eye-catching touch.)
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Follow-Up Letter

Usually you write this letter

when you do not get any
801 !East 31st Street #1011
Austin, Texas 78701 response from the
3 March 1996 employer_ AISO When you

Director of Personnel

Automation Associates refuse the Offer jOb, a.nd SO.

7805 Pearl Creek Drive
Austin, Texas 78706

Dear Director of Personnel:

On February 17, | applied for a position as manufacturing engineer with your firm. Not having heard
- from you in the two weeks since that time, I'm concerned that my letter may have been lost.

Attached is a copy of the original letter and resume that | sent. As you will see, they detail my work
experience, my education, and my sincere interest in working for your company.

If you have already made a decision, | would appreciate hearing from you. For the moment, my
availability continues. | look forward to discussing the job and my background with you in person.

Sincerely, -

Jane A. McMurrey
Encl.: Copy of 2-17 letter and resume

R ——— -

Figure 10-10 Follow-up to an application letter. Although the follow-up letter can be
used for different reasons, its most important use is to inquire about the fate of an application
letter and resume for which you have received no response.

30




When you borrow materials from other sources
you have to document and reference these
materials, you are plagiarizing
(copying and stealing), and in this case you

might be law suited by the owner of this
material.

Also, it Is plagiarism If you are using the same
words, sentences, or paragraphs of the

other’s writings. You should use your own
words.

CH 11 1



Systems used for sources documentation

There are many systems used for documentation.
One of these systems (which we are going to
use) is the one used by the Institute of Electrical
and Electronic Engineers (IEEE). There are also:

= MLA system (Modern Language Association)
= CM (Chicago Manual)

= CBE (Council of Biology Editors)

= APA(American Psychological Association)

CH 11 2



Documentation in Engineering Writing
Documentation using IEEE

= Refer to the source of the borrowed
material by using consecutive numbers
Inside brackets at the end part of the
Information you borrowed. These
numbers start with [1] for the first source
you used. The increase In the earth
temperature was found to be affected by

the increase in CO2 concentration [3].

= You can inter reference number inside the
sentence. The results of stress analysis,in

[4] show that...

CH 11



Documentation in Engineering Writing
Documentation using IEEE

= You need also to include the page numbers if
you are citing from

. [8, pp. 27] or [11, pp. 24-28] or [5, pp.
9, 12, pp. 14-17; 15, pp. 5,11-15]. Use
semicolons to separate information from many
reference in the same paragraph.

= At the end of quotation mark, use the period
punctuation at the end of the reference.
“Poverty and technology never work together;:
[11,p.10].

CH 11 4



Documentation in Engineering Writing

Documentation using |IEEE

6.0 THE FUTURE OF IEVS

Knowing exactly what th§ future holds for HE Vs is impossible. However, using what we

know to be true roday., wd can generally exgapolate to a reasonable degree what tomorrowvw
might bring.

6.1 Options

With technology comeg options, and hybrid technology is no different. There arec many
different ways in whicl a hybrid can be configured, and since each has its own advan-
tages. many different options will most likely be offered to the consumer. “Rather than
having only one propullion system choice when buying a future vehicle., it may be pos-
sible to sclect the propdlision system in the same way that one selects a 4 cylinder
engine oraV 8 [10, p43]. One could choose from a conventional gasoline, battery

only, or any number of fontigurations of an energy storage device and a hybrid power
unit (HPLU) [9. pp- 28—991.

6.2 Fuel cells

Though today’s HEWVs ave a conventional gasoline or diesel engine combined with an
electric motor, in the ndkt {ive years we will most likely see the arrival of the tuel cell in

hybrid vehicles [ I3, p. 1]. Much work——and money is going into improving on this
-1 - —technology. - .

6.2.1 Brief overvie
trochemical reactio
used, but methanol 1
sion is water vapor,

of thhe fuel cell. Fuel cells generate electricity through an elec-
that combines hydrogen with air Many different fueils can be
often the fuel of choice. with which the fuel cell’s only emis-
aking it the cleanest alternative available [1L].

6.2.2 Current limmit
opment in order for
all new technology.
before it can match
market {16, pp. 14—

tions of fuel cells. Unfortunately, fuel cells need further devel-
em to be feasible in personal automobiles. First of all, as with
e fuel cell is expensive. It will take some deflation of cost

e cost of a convenrional gasoline engine, and thus penetrate the
}- In addition, the fuel cell has not been a viable option due to

its large size. Howe r, great strides have been made in this area in the past few

years, and “*officials ht DaimlerChrysler have pledged to have a viable, commercial
fuel cell vehicle avaiffable 1in 2004 [16, p. 17]3.

(contrinwes)

Figure 11-1 A section frpm a well-documented research paper.
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Documentation using |IEEE

In order to reform fuel (change it into its useful form so it can react to create

energy), the system has to be heated to a certain temperature in order for the reaction
to occur-[13, p. 8]. Thus, long start-up times are also holding fuel cells back from
use in HEVs, yet although there are still considerable strides to be taken in fuel cell

technology, these cells will definitely serve as a viable option for HEVs in the near
future [1].

6.3 Future models

Only two car companies have HEVs on the market today, but in the next few years
almost ail car companies are likely to follow suit [9]. As they flood the market, prices
wiil drop, and the HEV will be cost comparable to a conventional vehicle. Below are
some HEV models that might be emerging in the next few years.

6.3.1 Ford P2000 LSR. One model to be introduced shortly is the Ford P2000 LSR,
which was delivered by the Ford Motor Company to the U.S. Energy Department ift
October, 1999. The P2000 LSR will be a hybrid diesel-electric vehicle with ‘“the
passenger room, trunk space and driving acceleration of a Taurus” [17]. Ford has
also designed the Ford Prodigy, a concept, diesel-electric hybrid family sedan that
will get 80 miles to the gallon {18, p. 3].

-

igure 11-1 (continued) A section froma well-documented research paper.



Documentation in Engineering Writing
Format of the reference page (IEEE System)

= List the sources in numerical order according to their
appearance in the text

= The initial of the first names of the authors appears in
the list. J. Lee, or A. M. Rice

= Single space between the lines of same reference
and double space between different references

= List the reference just one time even if you use the
same reference in your text many times

CH 11 7



Documentation in Engineering Writing

Format of the reference page (IEEE System)

-

(31 IN. Hart, “Mobile satellite system design.” In M. J. Miller. ed.. Sarellirte Cormrrrunica-

rtiornns: Mobile and Fixed Services, pp. 103 -143. Boston: Kiluwer Academic Publish-
ers, 1993, K

[4] D. Pearl, “FAA clears civilian airlines to use military satellite signals in navigation,.’
Trhe Wexll Street Jaurnal pP- A18, February 18, 1994.

L3531

PSS NAVSTAR User s Overview. Los Angeles: ARINC Research Corporation. 19901,
61

Personal interview with Dr. Francis Bostick, ECE Department, The University of £
Texas at Austin, November 18, 2001. -
{7] ¥ Vizard, ““In trouble? Call Ford,”” Popilar AMechanics., vol. 172, pP- 32, July 1995
{8 <C. Hilary and D.

power-CM/ Acce
91 S. ¥  Childe. R. S
process re-engin

or, ““The power infrastructure.””
sed April 2, 2001.

Maill, and J. Benett, ““Frameworks for understanding business
ring,” fre. J. Oper Prod. AManag.. vol. 144, no. 12, pp- 22—-34, 1994.

A Carpenter, A98-b2 project manager, AMID, AAustin, Texas

http://www.cs.dantmouth edus/2K/

[10O]) Email from MMar
March 8, 2003.

Figure 11-2 An exarhple of a brief references page using ITEEE style.

suided by the neceds

f your audience;
vyour readers to go to

: that is, provide enoungh information to allow
at source if they want to.

Boolk

1] B. P. Lathi. Lincar Pyvsrerns ard Signals. London: Oxford University Press. 2001.

Book, AMulriple Arasr:

(2 S.- Homer, T. Zim
E I_ongman, 2002

s.

rman, S. Dragaa, Technical Marketing Cormrnwenicariorn. New York:

New Fditior: of a Bo

[3] C. Conrad and M.

Harcourt Press, 2

D Poole, Strategic Organizatiornal Cormrmunicarior:, Sth ed. New York:
2.

FJowrrnnal Article

[<4¢] R. F. Boechm, “Hca% engineering,.”” Developrnernizs in rhe Des;gn of Thermal Systerns, vol.
16, no. 6. pPpP- 190—206 June 1997,
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Format of the reference page (IEEE System)

EIaac il M E NT. O T 1< Oradm— ETraicc=s=S are ENGIHEEI_‘IHG WY FELTTE
Foterzt )

[18] M. Lx Chirinos, U.S. Patent 5 670 O8

7. 2001_ [{Title of patent may be included.}
[19] MVI. Postol., “"Method of lattice quantification which minimizes stofiage reguirements and
computational complexity,”” U.S_ Patent & O8S 340, July 4, 2000.
Newspaper Article

(20} " WVirus overwhelms global Intermiet systems,”” The New York Tirmes., vol. 116, pp- A3, A8,
January 27, 2003
Croverrrrmrrert Publicétion

[21]) Basic Facrs abo

uﬂ Parernts. Washington ID .z Government Printing Office, 2002

s

Techrnical Report

[Z22] R.Cox and J. S
on a university
wWoUocCcsS-91-4s5. J

[23] ““TDDB rcsults

Taiwan. R.O ..,

mer, “*Project Zeus: design of a broadband nectworlk and its applicartion
ampus.”” Washington Univ., Dept. of Comp. Sci., Technical Report
v 30, 1991

Taivwan Semiconducrior Manufacturing Co.. Hsinchaua,
¥ etter or FEFrreaxil
[24] Letter [or Email

from A, R, Hasan, Project Manager,. Oracle, Boston,. Massachusetts.
Jan. S, 2003,

Sofftware
I[253 J. McAfee, Viris

Inc. IBMM-PC, 2

vecers Ve rsiorn 6.0 Cum]:»-ut.nv:r software. Networks Associates Technology.
|
Database/COrelire
2] R. Berdan and
irz Bilirzszrecad Crhill

'
Chnrcin. IPiscortirse—Sensifive Adecastcrerrient oaf Langiiase IDDeveloprrrieris
S ).

rerrz (L.os Allamitos, CA: INational Center for Bilingual Research. 1982)
(271 J. O=zex.,

ZO003, v22, 10

-

1 solutions for your expanding video library

i PO Adasacine, Jan. 27,
24 7¢C7) in Academic Index (database on UTCAT PLUS systerm).
WWorld Wide YWelb .
[Z8]) ““ATSEET enters Infliana residential local phone market,.”” htpt//wwov att.com ASAaccessec Jan.
26, 2003 . o '
2291 “‘INokia the world™s first handseto
hitp-//press.no

WCIDOM A and GSBM nerworksT

oM/ r2002__3 himl Accessed Jan. 27, 2003.

[30]1 B. L. Evans., “Bfian Evans®’ home page.™ hitp://www.ece_utexas.edu/—bevans/ Aaccessed

Feb. 12, 2003,

Slicddes arzd Filrras Lj :

(213 L. J. dDMihalyi. indscapes af Zambai, Cerntral Africa. Santa Barbara, €A Visual Educa-
tion. 1975 (slides) = .
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Format of the reference page (IEEE System

L 5 o
Article Frr cerr A rrrFroloow =

[ S 3. J. Broadhead, ""Stwvle in technical and scientific wrigings."” I L. GG
naet, ods. Resecroctr fre FTeremFrrricezd Cerrrmrrrrlerd icoedrerrr: A
ITO—40 1. VWestport, T Greenwood Press, 19850

MNioran and I Jowr-
Hibifograpfric SdowwrcedHaolk, pp.

Frerresfcariore

(5] ™I I, Botwinnik, Compprerers in CRess: Sofving Ffnnexcacr Secrofr Problernrs. Translated by
S Brown., Berlin: Springer-Verlag., 198,

FPersorterl Frfer v ienw O rrt rrt s FrEiCex ETa>» v
(7] Inmnterview [or Personal communication] withh Proft. [David Beero

ECE IDeparcmenec. The
LIniversity of Texas at Aawustin, Fanmnuary 10O, 20035

[ITate omuitted if unknoswo ]
FFerreed BrererFc eorr Fdater BRoolf, MNo ArsdtFeor

[B] FearrcadbHoal of Accelercaror Physics carnd Ernginecring. Singaporre: Wworld Scientific Institiroe,
1SSy

[9] Engincerinng Cerarrics Doara Book. Enginecring hWiaterinls Series. INew YWork., 1995,
L10O] ffser s Guaicle: Adicrosafi Word . Wers. &@.0. Microsoft, 1995,
L1 1] EHIMC2Z2ZAMWIsBEGaAsMIWIIGE TYR Sswwitch Data Sheet, Hitrite Microwawese (Corporation, 2001 .

Fricyvoclopecdic Frerry

M er crrerFrerr griverr s

ey

121 “Freguency.,”” Encyclopedia Britannica, 2001 «d.
Arserfrerr s riverz s

[I3] ID. (G. Paxon., [D. S, Wood, and %W, O hMalden., "Eguity”” in The Bfiacihwveld Erncyolorperclics exf
Firrcerrces, . Carter: ed. Nalden. M Blackwell Publishings, E9Q9
el drre -

[1414) ““"Thermodynamics.”” e MNerw rline Brirarenica. Aopril 2002, hurpi/fsearch.eb.commu’

Correrse MYWores

[E5] A S. Erickson., fafbh MNores For EESOCSR, Serior Prerfjecrs, The Uniwversity of Texas ot
Austin, Spring semester, 2003,

IDissertarior: or Thesis
[16] . Dawvis, ““Adaptive nonlinear approximations,”” Ph.ID. dissertation. New York LUiniversity.
NMews rork, Sept. 1994 [Add if applicable: TIniversity Microfilms., Inc., Iiniversicty of
MMichigan, Aonn Aarbor, MNMichigan.]

FProceedirtgs Paper

[17] DN, Coppola, “Computer-based training for chemists: Designing decision-making

taals
for green chemistoy,™”

in Procecdinngs of tlie Ffnrerrmnarional Professiornal Cormmiseriicorfiorn
Confercnce, pp. F7—23, Portland, ©OR, Sept. 1720, 202



Copyright : Should not copy/use the others’
properties without permissions from the
author

Playing with the results:

Do not use fictitious data in your work or
research to get the results that you want
Do not play with the results of your

research or work
You should not hide improper information:
- Regarding harmful products
-  Wrong and dangerous design
- Job application and resumes
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= When you write instructions or procedures,
they should be clear to the readers

= Do omit safety warnings:

like safety warnings written inside the
manuals of equipments, products, designs,
and so

CH 11 12



= When you write instructions or procedures,
they should be clear to the readers

= Do not omit safety warnings:

like safety warnings written inside the
manuals of equipments, products, designs,
and so
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editation Board for Engineering and Technology

=

CC )DE OF ETHICS OF ENGINEERS
THE FUNDAMENTAL PRINCIPLES

zrs uphold and advance the integrity, honor and dignity of the engineering

using their knowledge and skill for the enhancement of human welfare;

being honest and impartial, and servi W lth hdLll{" the-public, their empl
clients; '

tr‘nmg to increase the LUI‘HpE‘[FHLL and p prestige of the engineering profession; and

Y

cumu rting the professional and technical cieties of their disciplines.

THE FUNDA\iL\JT AL CANONS

Engineers shall held paramount the - Engineers shall build their profes-
fety, health and welfare of the public sional reputation on the merit of their
erformance of their prof onal services and shall not compete
unfairly with others.

Engineers shall perform services only in Engineers shall act in such a manner
the areas of their competen as to uphold and enhance the hono
integrity and dignity of the profession.

Engineers shall continue their profes-
sional development throughout their
areers and shall provide opportunities
Enginee hall act in prc Oni fic profe onal development of
matters for each employer or e engir under the
_client as faithful agents or trustees, supervision.
and shall avoid conflicts of interest.-

ABET

ast 47th St., New York, NY 10017

Figu re 11-3 A typical code of ethi for the engineering prof ion. You may t
ments like this to support your position when faced with an ethical choice of action.




THE INSTITUTE OF ELECTRICAIL AND ELECTRONICS ENGINEERS, INC.
Code of Ethics

We, the membe@s of the IEEE, in recognition of the importance of our technologies in
affecting the quality of life throughout the world, and in accepting a personal obligation to
our profession. its members and the communities we serve, do hereby commit ourselves to
the highest ethical and professional conduct and agree: ;

1. to accept responsibility in making engineering decisions consistent with the safety,
health, and welfare of the public, and to disclose promptly factors that might endan-
ger the public or the environment;

to avoid real or perceived conflicts of interest whenever possible, and to dlsclosc
them to aﬂ‘ccted parties when they do exist;

to be honel_st and realistic in stating claims or estimates based on available data;
to reject brll"bery in all its forms;

to :mprova the understanding of technology, its appropriate application, and potential
conscquences

to ma.mtaui and improve our technical competence and to undertake (cchnologlcal
tasks for oihcrs only if qualified by training or expencnce, or after full disclosure of
pertinent llmnatlons

to seek, acdept, and offer honest criticism of technical work, to acknowledge and cor-
rect errors,jand to credit properly the contributions of others;

to treat fairjy all persons regardless of such factors as race, religion, gender, disability,
age, or natipnal origin;

to avoid injliring others, their property, reputation, or employment by false or mali-
cious actiog;

to assist co eagues and co-workers in their professional development and to support
them in folfowing this code of ethics.

Approved by the IEEE Board of Directors, August, 1990

Figure 11-4 He ten ethical guidelines used by the IEEE. These also could be used to
substantiate an ethjcal position you feel you must take.
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