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‘ ions do not always emerge at the
first attempt and because the project
may take a very long time before it is
completed.

He should have good communication
skills and interpersonal relations. An
aptitude and interest in experimenting,
mathematical calculations and planning
are also ol great importance.

The mechanical engineer should be
someone with integrity and good man
agement skills to enable him to progress
easily into senior positions within his
company.

To study mechanical engineering at a
university, matric exemption is required
and most universities require at least a
symbol in Mathematics and Physical
Science to be accepted 1o study
Mechanical Engineering,.

After a student has obtained a B.Sc
degree in Engineering, a three-year prac-
tical training period is required belore he

e e D AN ) B

The industrial engineer plays a major role in the industrial and manufacturing

may register as a professional engineer

Technikons now also ofler degrees in
engineering (Bachelor of Technology - B
Tech). The duration of studies is a mini-
mum of four vears. If a student does not
wish to follow a degree course at a tech
nikon he may enroll for a three-year
National Diploma course in any ol the
engineering disciplines.

Work possibilities

Mechanical engineers can work in var
ious positions In government depart
ments. There are also a host ol mining
houses and private industries and con-
sultants where @ mechanical engineer
can go and work for

A registered mechanical engineer
with the appropriate experience and
initiative can work as a consultant for
the government or a private company
or he can start his own construction or
manufacturing engineering company.

process. This includes production technology and quality conirol.
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1. Paving the way to an
exciting career

1.1 What it takes to become an engineer

The engineering profession is one ol
the most exciting and challenging
careers available in the world, Namibia
as a developing country offers many
opportunities  to  prolessional engl
neers, professional technologists and
technicians

The Association of Consulting Engi-
neers of Namibia (ACEN) endeavours
to introduce all Namibian scholars to
the profession and 1o canvass for
prospective engineering students.
Namibia needs its own engineers
The ACEN has therelore decided 1o
publish this career guide to assist you
in making the best career choice and
paving the way for you to establish
yoursell in the engineering industry.
Engineering provides a wide range of
alternatives enabling you to use your
abilities to the full. The variety of this
career can reap immense personal
rewards. You can choose to hecome
part of a government department, a
multinational organisation, or join a
specialist company to work in a labora-
tory, or work from home

You may wish (o undertake funda-
mental research to broaden the hori-
zons of Industry. The enginecring team
in any discipline Is made up of a num-
ber of people with different skills and
expertise, each playing a vital role in
ensuring that the tasks in hand are exe-
cuted competently,

An engineer is a person who has

Engineering provides a wide range
of alternatives enabling to use your
abilities to the full,

undergone professional training in pure
and applied science. Engineering is a
profession in which a knowledge of the
mathematical and physical sciences,
gained by study, experience, and prac-
tice, ts applied to the efficient use of
the materials and forces of nature.
Engineering has various disciplines:
mechanical, electrical, structural, indus-
trial, chemical and civil engineering
and within each discipline are many
fields in which one can specialise.

maintenance control of these systems

General applications for Electroni
Engineers can be found with govern-
ment and semi-government institutions,
as well as private consultancy and tele-
com and data industry

5 Mechanical
Engineering

fhe mechanical  engineer's task
includes the design, construction,
installation, maintenance and market-
ing of mechanical equipment in various
fields of application. He/she applies
his’her knowledge practically in the
development of techniques and estab
lishing of industries. The mechanical
engineer also manages his department
and is in control of the budget.
Mechanical engineering can be con-
sidered the corner-stone ol modern

technology and this engineer works
with all forms of mechanically powered
equipment that leads the way to
greater convenience, progress and
safety of mankind

Mechanical engineers usually work in
offices and sometimes make vse ol labo
ratories. They also have (o travel and have
to inspect the sites where equipment has
to be installed and or was installed.

There are differem fields ol activities
and for a mechanical engineer to be
productive in all of these fields is
impossible, therefore they specialise in
one of the following fields:

4.5.1 Mining

The mining industry sector demands
greal innovativeness of the mechanical
engineer. The mechanical engineer nor
mally has to give input on pumping
plants, conveyer belts, underground

The tasks of a mechanical engineer that specialised in the field of mining
include the design, construction and installation of mechanical equipment in a

mining plant

=
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2. Engineering Disciplines

2.1 Industrial Engineering

Industrial Engineers concern them
selves with production in the widest
sense 1o increase production factors 1o
their optimum values,

Industrial engineers are involved in the
full life cycle of a product. In the design
stage, they see to the functionality and
the aesthetic aspects of the product and
ensure the manufacturability of the prod
uct; they even design the product line on
which the product is manufactured. At
each step of production they identify and
choose the most economical alternative.
That may include an automated process,
like a manufacturing robot.

The study and the use of labour and
machines in the most productive manner
play a significant part of the industrial
engineer’s daily task. Industrial engi-
neers also design and manage large
informative systems and help to develop
a scientific basis for making management
decisions.

2.2 Chemical Engineering

Chemical engineers must convert the
laboratory chemist’s test tube reaction
into a process that will produce hun-
dreds or thousands of tons of a particular
product daily.

Chemical engineers develop industrial
processes that change the composition
or characteristics of material on a large
scale, Tor example food, petroleum, min-
ing and minerals, fertiliser, paper, glass
and pharmaceutical industries.

An interest in chemistry, managing and

operating installations are important for
success as a chemical engineer. Chemical
engineers deliver products that play an
important role in every aspect of modern
sOCiery,

2.3 Electrical and Electronic
Engineering

Electrical and electronic engineers
work with electrical energy systems
and information systems.

2.3.1 Electrical Engineers

Electrical engineers are responsible [or
the generation of electricity in power
stations where the primary energy
source (coal, hydro-energy, nuclear
energy) is converted Into electrical
energy

The electrical energy reaches the con-
sumers through a distribution network,
They may use the energy lor heating,
lighting or transport purposes, (o power
electrochemical processes, electronic
equipment and household appliances.
Electrical engineers are responsible for
the efficient and safe use of this energy.

2.3.2 Blectronic Engineers

Electronic engineers are responsible
for the processing and control ol infor-
mation in all forms.

The electronic engineer’s main task is
the: computer-aided control of systems
and telecommunications systems, Some
products of these engineers include
radio and television, computers, video
and hi-fi equipment, electronic games,
medical electronic systems, telephone

normally the project leader when a
new office block or shopping complex
is being developed

During the design ol a building the
architect is responsible for the attrac
tiveness ol the building and the struc
tural engineer is responsible for the sta
bility of the building - by designing the
structural frame which will be cladded
by brickwork or panelling.

To ensure that a sale structure is pro-
vided as basis for the building an accu
rate detall analysis is made of:

® The soil conditions, L.e. how the
settlement ol soil will alfect the
completed structure,

® The materials proposed lor con-
struction, Le. determine how the
proposed materials will react (o
imovement. wind-forces and load
forces that will be applied to the
structure.

® The wind effects, Le. what
precaution must be taken (o ensure
that the structure will not fall over
when the wind blows at high
speeds.

® The thickness of columns. footing
sizes, concrete slabs and amount of
reinforcing in concrete.
The ratio/relation between
concrete thickness and reinforcing
used will determine the bending
movement the structure
can resist. The reinforcement will
also prevent the concrete from
cracking.

® The sizes of structural steel sections
in rool trusses and steel beams.

Structural engineers also design large
timber trusses for roofs. The engineer
must ensure that the rool will with
stand major wind. hail or snow storms.

Structural engineers have to be above
reproach at their jobs: (0o much is at
stake for everyone involved.

An unusual aspect of being a structur-
al engineer is that an engineer has o
understand the timing ol construction
projects better than the construction
manager himsell, This is because ran-
dom Inspections and unsupervised
tours through the construction site are
eritical to keeping builders honest and
the public safe. If a structural engineer
conducts these inspections at a time
when construction is stalled. insignifi
cant or complete, he cannot tell
whether the work was carried out
properly  without tearing down the
building. A structural engineer must be
familiar with all the aspects ol constru
tion and the methods of construction.
Structural engineers have to have a
keen eye for detail and a comprehen:
sive understanding ol building stan
dards and materials - their job is a diffi-
cult, important but rewarding one.

4.4 Flectrical and
Electronic Engineering

Electrical and electronic engineers
work with electrical energy systems and
information systems

Electrical engineers are responsible
for the generation of electricity in power
stations where the primary source ol
energy  (e.g. coal, nuclear energy,
hydro-energy) is converted o electrical

energy.
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Intultion, ingenuity and  judgement 1o
create such structures as pyrarids and
aqueducts. Civil engineering is perhaps
the broadest of the engineering fields,
lor it deals with structural design, soil
mechanics,  foundation  engineering.
:u:_.f_u:_.“.‘.:_:_, water systems., environ
mental systems, enginecring economnics,
construction management and other dis
ciplines. When specialising in water sys
tems. the civil engineer [ocuses o
hydrology, water dynamics and water
infrastructure engineering, such as dams,
pumping stations, canals, pipelines, i
gation systems, harbowrs, docks, aque
ducts, twnnels, and other engineered
constructions. The civil engineer must
have a thorough knowledge ol the prop
erties and mechanics ol construetion
materials, the mechanics of structures
and soils and ol hydravlics and fluid
mechanics.

They therefore play a leading role in the
development of the infrastructure which
improves the quality of life and pro
motes the basis for a sound economy on
which we depend.

Civil engineers usually specialise
in one of the following fields:

2.5.1 Structural Engineers

Structural engineers use materials such
as concrete, metal. timber and rein
foreed plastics. These materials are indis
pensable in the design of large buildings
and bridges.

2.5.2 Water Engineers

Water engineers design and  build
dams, imigation systems, storm water
systemns, sewerage and water purifica
ton systems and harbours and  coastal
structures,

2.5.3 Geotechnical Engineers

Geotechnical engineers study rock and
soil mechanics and take responsibility for
the design of effective and economic
carth and rock structures, dam walls and
raad fillings.

2.5.4 Transportation Engineers

Transportation engineers are invalved in
the: design and construction of roads, rail-
ways. airport runways and traffic systems

2.5.5 Process Engineers
This branch of engineering is a speciall
sation that flows out from Civil o
Chemical Engineering. It is concerned
with the process design ol water and
wastewater treatment facilities. The prac-
tice is 1o analyse process engineering
problems in terms of fundamental unit
operations or unit processes. It is the rask
of the process engineer 1o select and
specify the design that will best meet the
particular requirements ol process and
the most appropriate equipment for the
applications.

2.5.6 Sanitary Engineers

This is a branch of civil engineering, but
because of its great importance for a
healthy environment, especially in dense
urban population areas, it has acquired
the importance of a specialised feld. It is
concerned with the control of environ

mental factors aflecting health, including
water treatment. supply and distribution:
disposal of community wastes and recla
mation of vselul components of such
wastes: control of pollution of surface
waterways. control of atmospheric pollu

tion. Over the course ol history they
have made a particularly significant con-
tribution by creating sanitary systems (o re-
duce disease and improve the environmenl.

1.1.4.3 Traffic Analysis

The study of traffic and predicting traf
fic growth are important aspects ol
roads planning.  All designs take Into
account current and  future  traffic
Extensive use is made of computer
maodels

1.1.4.4 Masterplans

A roads masterplan for a region or
country is a long-term assessment of
road requirements. This is then used o
plan the construction of new roads or
the upgrading ol existing ones

Road networks are gradually being
captured on Geographic Information
Systems using the latest in computer
technology.

4.1.4.5 Research
Research is continually carried out
into improved road-building materials.

4.1.4.6 Construction

Roads Contractors can offer a varied
career path leading towards the man-
agement of large scale projects.
Various technical inputs are required in
Construction, including surveying, con-
crete technology, surfacing technolo-
gy programming. formwork design,
fuantity surveying, ete,

Road Construction also offers careers
for artisans such as carpenters,
mechanics, drain layers and machine
operators,

4.1.5 Summary

The roads industry wtilises the latest
computer technology in design, plan-
ning, assel management. data analysis,
project management and the transfer of

information. 1t offers a varied career and
as long as there Is motorised transport
there will be a requirement for roads
engineers, technicians and artisans.

Road networks are gradually being
captured on Geographic Information
systems using the latest in
computer technology

4.2 Civil Engineer: Water

Water Engineering is practiced by civil
engineers in association with electrical,
mechanical and chemical engineers.

A water engineer is required to be
specialised in the field of water engi
neering in which the water and envi
ronmental sciences are applied to
solve engineering problems in the
fields of environmemal protection,
water management, treatment, supply
and utilisation.
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