9 8 CAREER PROGRAMS

INDUSTRIAL
TECHNOLOGY

Gary Forbess, DivisionHead
(641) 422-4202

Automotive

AutomotiveService
AutomotiveServiceTechnology

Building Trades

Building Trades - Day
Building Trades - Evening

Climate Control
ClimateControlMechanics
ClimateControlTechnology

Electronics
Electromechanical Systems

Technology

Manufacturing
GeneralMachinist
Tool and Die Technology
GeneralMachinist Evening

Mechanical Design Technology

Welding - Evening

Industrial Technology careers have be come
highly sophisticated and specialized. Continuousre
training through out one’s entire careeris com monly re-
quired in many oc cu pations. For all of these rea sons, a
back groundin math, sci ence, tech nol ogy, and com mu-
nications as shown belowis sug gestedforentranceinto
NIACC'sIndustrial TechnologyPrograms.

TECHNOLOGY
Drafting/CAD

Electricity/Electronics

Metals Pro cessing
OtherElectives

MATH
Ap plied Math OR

Algebra,Geometry, Trigonometry

SCIENCE
AppliedBiology/ChemistryOR
Biologyand Chemistry
Principlesof Technology OR
Physics

ENGLISH/COMMUNICATIONS
AppliedCommunications

Workplace Readiness
Traditional English courses

NI ACC has sup port serv ices through the Stu dent
Learning Cen ter for stu dents need ing to strengthen

their skills in one or more of these ar eas.

QuotableQuote:

No one is useless in this world who lightens
the bur den of it for any one else.
-Charles Dickens
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Automotive Service Technology

Automotive Service Technologyisa4Y2se mesterassc
ciate in applied sci ence (AAS) de gree pro gram. The
pro gram is ASE/NATEF Mas ter Cer tified. All eight in-
struc tional ar eas meetin dus try and ed u ca tional stan-
dards as identified by Auto motive Service Excellence
andevaluatedbythe National Auto motive Technicians
EducationFoundation:

Engine Repair

Automatic Transmission/Transaxle
Man ual Drive Train and Axles
Suspensionand Steering

Brakes
Electrical/ElectronicSystems
Heating and Air Con ditioning
Engine Performance

Technicians are employed at automotive dealerships
and independent service/repair facilities as general
(line) tech nicians or as spe cialty tech ni cians.

AAS DE GREE RE QUIREMENTS:
Completion of required curriculum, with an average
grade point of 2.00 (C).

AUTOMOTIVEPROGRAMGOAL
Prepareindividualsforem ploy mentinthe automotive
serviceindustry by:

« Maintaining an environment that is conducive to
learning.

« Offering curriculumthatre flects currentindustry re
quirements.

« Deliveringclassroominstructionthatencouragesan
alyticalthinking.

* Providinglaboratoryex periencethatutilizestechni
cal and prob lem-solving skills.

* Promoting workmanship that meets or exceeds in-
dustrystandards.

QuotableQuote:

Boththeeducationalandautomotivecommu
nities should be proud of your com mit mentto
gualityautomobiletrainingprograms.

- ASE President Ron ald H. Weiner to NIACC

regarding Auto motivePro gram ASE/NATEF
Certification

Automotive Service

Automotive Service servesasafoundationforthe Auto
motive Service Technology AAS program. Students
have the op tion to com plete the 22 se mes ter pro gram
and earn a di ploma, how ever, they are en cour aged to
seekan AAS de gree to maximize their poten tial for suc-
cessintheautomotive serviceindustry. Occupational
areas of instruction of the diploma program are
ASE/NATEFcertified.

DIPLOMA OP TIONREQUIREMENTS:
Adiplomais granted to a per son who has com pleted at

least thirty (30) se mes ter hours of credit. A mini mum
cumu lative grade pointav er age of 2.00 (C) is re quired.

Develop mental coursesare notusedincal culatingthe
cumulative grade pointaverageforgraduation.

ENTRANCEADVISING:

Duetothe highlytechnicalnature ofthe Automotive pro
grams and NIACC’s com mit ment to giv ing stu dents the
best pos si ble op por tu nity for suc cess, stu dents will be
scheduled for advisement sessions with counselors
and program personnel. In these sessions, the stu-
dent’s career plans, pre vious back ground, tran scripts,
testscores, life ex pe ri ences, and mo ti va tion will aid in
designingapositiveeducationalexperience.

The NIACC Auto motive pro gramwas the 2001 win ner of
the prestigious ASE Auto motive Award of Ex cellence for
the state of lowa and was also the na tional run ner-up.
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Automotive Service Technology
ASSOCIATEINAP PLIED SCIENCE DE GREE

SCHEDULE

First Term

91:122 OccupationalMathl.........cccccccevvivieeenns 2 s.h.

91:123 OccupationalMathll .........cccccevviveennnnen. 2 s.h.

95:130 Communicationsl..........cccevvveerieeenineenne 3s.h.

96:132 ElectricalConcepts........cccocveeernvveennineen. 3s.h.

98:144 IntrotoAutomotive Technology.............. 3s.h.

98:145 Brake Systems.......cccccceeiiiiiiiieiiee i 3s.h.

98:146 SuspensionandSteering ...........cccveeenn. 3s.h.
19s.h

Second Term

96:150 CareerPhySiCS .....cccccvvvvveiirireiiireeenneea 4 s.h.

98:147 Electrical Systems|........ccccoevevieeeninennne
98:148 EngineRepair........cccveveiiiiieieiiiieeeee
98:149 Man ual Drive Train & Ax les

98:161 MetalProcessing&Metallurgy............... 2 s.h.
15s.h
SummerTerm
98:133 Heatingand Air- Conditioning. ................ 3s.h.
98:180 ComputerizedControls........ccccceeeeeunnnnee 2 s.h.
5s.h
Third Term
15:241 HumanRelations..........cccovvvveeviieieninneen. 3s.h.
98:179 Automatic Transmissions&Transaxles.5 s.h
98:208 FuelDeliverySystems........ccccccevcuvveeeens 3s.h.
98:209 ElectricalSystemsll.........cccceeeviiienennee 5s.h.
16 s.h
Fourth Term
89:150 EmploymentStrategies .........ccccceeeeuneenn. 1s.h.
95:131 Communicationsll.........ccccoeeiiiiieeinnennns 3s.h.
98:211 EnginePerformanceTesting.................. 5 s.h.
98:212 Adv.EnginePerformance ..................... 7 s.h.
16 s.h
TotalHours 71 s.h.

DIPLOMAOPTIONSCHEDULE

Com ple tion of First Term, Sec ond Term, and Sum mer
Term (2% semesters). Employment Strategies
(89:150) will be of fered to stu dents who se lect this op-
tion.

CourseDescriptions-Automotive
Service and AutomotiveService
Technology

15:241 Human Relations (3 s.h.) The study of how
peo ple satisfy both per sonal growth needs and or ga nr
zationalgoalsintheircareers. Althoughalsointerested
inthe why of humanbe havior, humanrelations goes fur
ther and looks at what can be done to an tic i pate prob-
lems, re solve them, or pre vent them from hap pening.
Thisfield em phasizes knowl edge that can be ap pliedin
practicalwaysto problemsofinterpersonalrelationsat
work orin our personallife. Significantde velop mentsin
re centyearsinthe work place haveincreasedtheimpor
tance ofinter per sonal skills in al most ev ery type of work
setting; thesetrends provide sup portforthe ne ces sity of

acquiringcompetenceinhumanrelations. (45-0)

89:150Em ploy ment Strategies (1s.h.) De velop skills
necessary to enter the job market and experience
long-term career growth. Studentslearnbasicjob seek-
ing techniques, job keeping skills, and strategies for
continued growth. (15-0)

91:122 Occupational Math | (2 s.h.) Prerequisite:

Com pass Pre-Algebra Score greater than or equal to 49
or a score greater than or equal to 16 on the math por-
tion of the ACT exam or com ple tion of Ba sic Math with a

C or better or com ple tion of Ca reer Math | with a C or
better. This course cov ers es sentialtopicsinal ge bra,
includingratioand proportion,andbasicstatistics. This
course is of fered dur ing the first eight weeks of the fall

se mes ter and the first eight weeks of the spring se mes-
ter. (30-0)

91:123 Occupational Math Il (2 s.h.) Prerequisite:
Completionof91:122, Oc cu pational Math |, witha C or
better. Thiscourse coversessentialtopicsingeometry
andtrigonometry. Thiscourseis offered duringthe sec
ond eight weeks of the fall se mester and the sec ond
eight weeks of the spring se mes ter. (30-0)

91:299A-D Special Problems in Career Programs
(1-4 s.h.) Course ar ranged with spe cial per mis sion of
in struc tor and Di vi sion Chair. Credit is based on stan-
dard contact hours and as signed by Di vi sion Chair and
approved by Vice President for Academic Affairs.
Course may be re peated for credit.

95:130 Com mu nications | (3s.h.) Study de signed to
assiststudentsinim proving and/orre fining skillsinthe
areasofreading, writing, listening, and speakingto help
meetcom mu ni cation needs in col lege and for suc cess

and ad vance mentinacareer. (45-0)

95:131 Com munications |l (3s.h.) Further study de-
signed to assist students in improvingand/orrefining
skills in the areas of reading, writing, listening, and
speakingto helpmeetcom municationneedsincollege
and for suc cess and ad vance mentin a career. (45-0)

96:132 Electrical Concepts (3 s.h.) Electrical Con-
ceptsis anin tro duc tory sur vey of elec tric ity and elec-
tronics suitable for students interested in pursing a
careerin such tech ni cal fields as elec tronics, au to mo-
tive, HVAC, and other fields that re quire knowl edge of
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basic electrical/electronic concepts. Topics include
safety, shop and lab prac tices, mo tors and con trols, di
rect and alternating current, and semiconductor and
digital electronics. Course work consists of problem
solving, com puter-assisted in struction, com puter sim u
lation, and hands-on exercises with industrial grade
equip ment. (30-30)

96:150 Career Physics (4 s.h.) Prerequisite/Corequi
site: one se mes ter of Ca reer Math. Anintroductionto
basicoperatingprinciplesofgears,levers, pulleys, sim-
ple ma chines, and the ef fects of heat on sol ids, liq uids,
and gases. (45-30)

98:133 Heat ing & Air- Conditioning (3 s.h.) Prerequt
site/Corequisite: 96:132, Electrical Concepts, or in-
structor’s permission. Instruction in heat transfer
principlesappliedintesting, re pairing,and/orreplacing
heating and air-conditioning system components.
Laboratory procedures for servicing and maintaining
air-conditioning systems utilizing refrigerant recovery
andre cy cling equip ment. (30-60)

98:144 Introduction to Automotive Technology (3
s.h.) Prerequisite/Corequisite: strong me chanical ap ti
tude. Instruction in fundamental shop safety, service
procedures, precisionmeasurementandengineopera
tion, use of service manuals and service equipment.
Laboratory pro ce duresin performing new ve hicle pre-
delivery inspections, vehicle lubrication and fluid
changes, and gen eral main te nance and serv ice of en-
gine ex haustand cool ing sys tems. (30- 60)

98:145 Brake Systems (3 s.h.)Prerequi-
site/Corequisite: 98:144, Introduction to Automotive
Technology. Instruction in the theory and operating
principlesofhydraulicandantilock (ABS) systems. Lab
oratory proceduresforinspecting,testingdiagnosing,
repairing and/or replacing conventional, power, and
ABS system com po nents. (15-90)

98:146 Suspension and Steering (3 s.h.) Prerequi
site/Corequisite: 98:144, Introduction to Automotive
Technology. Instruction/laboratoryserviceprocedures
forinspection,adjustments, alignment, re pairand/orre
placement of suspension and steering components.
(15-90)

98:147 Electrical Systems | (3 s.h.) Prerequi
site/Corequisite: 98:144, Introduction to Automotive
Technology and 96:132, Electrical Concepts. Instruc
tioninthe electricalandelectronicprinciplesandtesting
proceduresasap plied toauto motive cir cuits and micro
proc es sors. Labo ratory pro ce duresto in clude the utilt
zation of wiring schematics and test equipment for
diagnosingandrepairinginstrumentation, electricalac
cessory, andlighting systems. (30- 60)

98:148 Engine Re pair (3 s.h.) Prerequisite/Corequi
site:98:144, Introductionto Auto motive Technology. In
struction/laboratory procedures for engine repair
diagnosis,removal,disassembly,inspection,overhaul
and reassembly of automotive and/or light truck en-
ginesaccordingto manufacturer’s specifications. (15-
90)

98:149 Man ual Drive Train & Ax les (3 s.h.) Prerequr
site/Corequisite: 98:144, Introduction to Automotive
Technology.Instruction/laboratory proceduresforsern+
icing, diagnosing, and repairing/replacing standard
transmissions and clutches, transaxles, and differen
tials. (15-90)

98:161 Metal Processing and Metallurgy (2 s.h.)
Practical ap plications of ba sic metal work ing tools and
processes used in the field of automotive service.
Covers basic SMAW, GMAW, GTAW, and oxyacety
lene weld ing and cut ting. (15-30)

98:179 Automatic Transmissions & Transaxles (5
s.h.) Prerequisite/Corequisite: 96:132, Electrical Con
cepts, orinstructor’s permission. Instructionindiag no
sis, maintenance, and overhaul of major automatic
trans mis sions and tran sax les in vari ous makes of autor
mobiles. (45-90)

98:180 Computerized Controls (2 s.h.) Prerequi
site/Corequisite: 96:132, Electrical Concepts, or in-
structor’spermission. Instructionintheory,application,
anddiagnosticsofautomotive computers,sensors,and
controldevices. (15-45)

98:208 Fuel Delivery Systems (3 s.h.) Prerequi
site/Corequisite: 96:132, Electrical Concepts, or in-
structor’s permission; and strong me chanical aptitude.
Instructioninthefundamentalsofoperationandservice
of complete fuel systems, includingstorage,delivery,
andmetering. (30-60)

98:209 Electrical Systems Il (5 s.h.) Prerequit
site/Corequisite: 98:147, Electrical Systems I, or in-
structor’'s permission. Strong mechanical aptitude.
Instructioninoperation, service,andtrouble shooting of
automotive electronic/electricalcircuitsand systems;to
includestarting,charging,andignitionsystems. (45-90)

98:211EnginePerformanceTesting (5s.h.) Prereq
uisite/Corequisite: 98:180, Computerized Controls, or
instructor'spermission. Strong me chanicalaptitude. In
structioninthethe ory, op eration, and analy sis of com-
puter control distributorless ignition and emission
systems, with em phasis placed on di ag no sis/re pair of

problems using manufacturer flow charts, oscillo
scopes, DVOMs, and scan tools. (45- 90)

98:212 Ad vanced En gine Per form ance (7s.h.)
Prerequisite/Corequisite: 98:180, Computerized Con-
trols, orinstructor'spermission. Strongme chanicalaptt
tude. Instructioninthe the ory, op eration, and testing of
computerized engine control systems and other ad-
vanced elec tronic sys tems on the auto mo bile, with em-
phasis placed on diagnosis/repair of problems using
manu fac turer flow charts, os cil lo scopes, DVOMs, and
scan tools. (75- 105)
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Building Trades - Day

Building Tradesis a di ploma pro gram de signed for in di vidu-
alsinterestedinacareerinresidential,commercial, orindus
trial build ing con struction. Residential con structionin volves
the building or remodeling of houses, condominiums, or
apartmentcom plexes. These struc tures are primar ily wood
frame construction. Commercial construction involves the
building of single story office buildings, stores, orrestaurants.
These structures of ten use light gauge metal framing in ad d
tiontowood construction. Industrial constructionincludesthe
build ing of fac to ries, hos pitals, schools, or mul ti story of fice
build ings. These struc tures may be con structed of con crete,
ma sontry, struc tural steel, oracombination of materials.

Build ing Trades Pro gram stu dents learn and de velop skills
through a combination of classroom-structured units, ma-
nipulative lab projects, and mentored job experiences.
Class room units pro vide stu dents with nec es sary in for ma-
tion on safety, blue print read ing, and craft work pro cesses.
Manipulative projects provide students the opportunity to
learn craft skills at their own pace in a mock job site set ting.
The Build ing Trades Lab is a state-of-the-art fa cil ity where
studentslearninanindivid ualized, com pe tency-based set
ting, mas ter ing skills by con structing manipu lat ive proj ects.
Mentoredjobex periences provide students the op portu nity
to ap ply learned skills as well as de velop new skills while
working underthe guiding su per vision of skilled contractors
on job sites around North lowa.

Incoming stu dents are el i gi ble to com pete for schol ar ships
through the Tom and Linda Schaefer Endowment Fund,
which provides twelve $1000 scholarships each year for
NIACC Build ing Trades stu dents. Grad u ating stu dents are
eligibleto com pete fora$500 schol ar shipawarded each se-
mester by the Contractors’ Advisory Association and the
North lowa Area Builders Ex change. The Contractors’ Ad vi
sory Association has also created a financial assistance
agree mentto en able acontractorto re pay a por tion of a stu-
dent'sedu cational costs afterthe studenthas com pleted the
program re quire ments. In ex change for a com mit ment to
work fora Contractors’ Ad visory As so ci ation member corr
tractor after grad u ation, a stu dentmay re ceive full or par tial
tuitionassistance from the contractor. A di ploma will be
awarded upon suc cess ful com ple tion of the pre scribed cur-
ricu lum with a grade point av er age of 2.00 (C) or bet ter.

Courses are struc tured so that stu dents may en ter
the Building Trades Program at any se mes
ter--Summer, Fall, or Spring. For furtherinformation
on the program, check out our website at:
http://staff.niacc.cc.ia.us/~awermes/btrades/in-
dex.html

SCHEDULE

First Term (Sum mer)

91:151 FundamentalsofCarpentryl................. 3s.h.
91:152 FundamentalsofCarpentryll................. 3s.h.
89:100 CooperativeWorkExperience................ 1s.h.

Sec ond Term (Fall)

89:150 EmploymentStrategies...........ccceeeenneee. 1s.h.
91:122 OccupationalMathl............cociieiinnnnn. 2 s.h.
91:123 OccupationalMathll ...........ccovviineeeeen. 2 s.h.
91:153 Carpentryl.....cccoceeeeiiiiiieeeeeiieee e 4s.h.
91:154 CarpentrylLab......c.cocciviiiiiiniiiieiiiieen 4 s.h.
91:159 Introtothe PC......ccooviiiiiiiiiiieeeee 1s.h.
95:130 Communicationsl.......ccccoceviivieriineennnen. 3s.h.
89:100 CooperativeWorkExperience................ 1s.h.
18 s.h

Third Term (Spring)
91:156 Carpentryll.......ccceeeeiiiiiiiiiieiieeiiee 4s.h.
91:157 CarpentryllLab........cccooviiiiiiiiiiieneenn 4s.h.
91:198 BlueprintReadingand Estimating.......... 3s.h.
96:150 CareerPhySiCS .....ccovvieeiiiiiieriiee e 4 s.h.
89:100 CooperativeWorkExperience................ 1s.h.
16 s.h
TotalHours 41 s.h.

Building Trades - Evening

The eve ning Build ing Trades Pro gram is de signed for

individuals interested in completing the first term di-
ploma carpentry course requirements of the daytime

pro gram, or forthose in divid u als in ter ested in gaining
some basic car pentry skills. Students choosingtocom-
plete the first term car pen try di ploma course re quire-
ments need to com plete Fun da men tals of Car pentry |

andFundamentalsof Carpentryll. Studentsseekingto
gain car pen try ex pe ri ence may electto enrollin a se-
mester length class, or they may take individual skill
mod ules. Enrollmentinin divid ual car pen try skillmod
ulesis avail able through the NIACC Con tinuing Ed u ca
tion office on an open entry/open exit basis to
accommodateflexiblescheduling.

You may work dur ing the day and at tend classes in the
evening. Eve ning carpentry classes are de signedto be
hands-on, self-paced, andindivid u alized. Classes are
three hours in length and are of fered two eve nings per
week during the semester. Students completing the

evening program may begin the daytime Building
Tradesdiplomaprograminthe secondterm (fallse mes-

ter) having already completed the summer term
courses.

You may also enroll in Cooperative Work Experience
and re ceive col lege credit for re lated work ex perience.

SCHEDULE

First Term (Fall)

91:151 Fundamentals of Carpentryl................... 3s.h.
89:100CooperativeWorkExperience ................ 1s.h.

Sec ond Term (Spring)
91:152 Fundamentals of Carpentry I

89:100CooperativeWorkExperience

TotalHours
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CourseDescriptions -
Building Trades

89:100ACooperativeWorkExperience(ls.h.)Prac-
ti cal training onthe job un der the co op er ative su per vi
sion of the col lege and work su per vi sor. (0-60)

89:150 Em ploy ment Strategies (1s.h.) De velop skills
necessary to enter the job market and experience
long-term career growth. Studentslearnbasicjob seek
ing techniques, job keeping skills, and strategies for
continued growth. (15-0)

91:122 Occupational Math | (2 s.h.) Prerequisite:

Com pass Pre-Algebra Score greater than or equal to 49
or a score greater than or equal to 16 on the math por-
tion of the ACT exam or com ple tion of Ba sic Math with a
C or better or com ple tion of Ca reer Math | with a C or
better. This course cov ers es sentialtopicsinal ge bra,
includingratioandproportion,andbasicstatistics. This
course is of fered dur ing the first eight weeks of the fall
se mes ter and the first eight weeks of the spring se mes-
ter. (30-0)

91:123 Occupational Math Il (2 s.h.) Prerequisite:
Completiono0f91:122, Oc cu pational Math |, witha C or
better. Thiscourse coversessentialtopicsingeometry
andtrigonometry. Thiscourseis offered duringthe sec-
ond eight weeks of the fall se mesterand the sec ond
eight weeks of the spring se mes ter. (30-0)

91:151Fundamentalsof Carpentry|(3s.h.) (15-60)
91:152Fundamentals of Carpentryll(3s.h.)(15-60)
General skills instruction covers safety; basic power
tools; ba sic power tools; job site safety; print read ing;
construction materials and systems; con struc tion fas-
teners and processes; residential construction prac-
tices; and commer cial con struction practices.

91:153 Car pentry I (4s.h.) (60-0)

91:154 Car pentry I Lab (4 s.h.) (0-210)

General skills instruction covers safety; hand tools;
power tools; print read ing; build ers level, tran sit, and
laser; scaffolding; rigging; arc welding, cutting, and
burning. Residential skillsinstruction cov ers site work;
build ing lay out; form work; floor and sill fram ing; wall
and ceiling framing; roof framing; stair construction;
exterior walls, soffits, and cornice construction; roof
coverings;windowanddoorinstallation; cabinetfabri
cation; and run ning trims and hard ware in stal la tions.
91:153 and 91:154 must be taken con cur rently.

91:156 Car pen try Il (4 s.h.) (60-0)

91:157 Car pentry Il Lab (4 s.h.) (0-210)

General skills instruction covers safety; hand tools;
power tools; printread ing; build ers level, tran sit, and la-
ser; scaffold ing; rig ging; arc weld ing, cut ting, and burn
ing. Commercial skills instruction covers site work;
build ing lay out; foot ing, wall, stair, col umn, beam, and
deck form con struc tions; wood and steel stud framing;

exte rior walls and can opy con struc tions; cabi net fab ri
cation; wood and steel jamb, win dow, door, mill work,
andhardwarein stallations; office partition, and acous
cal ceiling installations. 91:156 and 91:157 must be
taken con cur rently.

91:159 Intro to the PC (1 s.h.) Providesanintroduc-
tion to the desktop PC, its parts and ba sic op er a tion.
Students learn how to operate the computer, work
within the win dows en viron ment, and manip u late files.
Courseexer cisesin clude usingaword pro cessing pro
gram, sending E-mail, and exploring the Internet.
(10-20)

91:198 Blueprint Reading and Estimating (3 s.h.)
Residen tialand com mer cial blue printread ing and ma
terialsestimatingcoversunderstanding draw ings, the
lan guage of con struction. Stu dentslearn how to gather
and use in for ma tion from prints and draw ings to es t
mate quan tities of mate ri als and per form con struc tion
work pro cesses. (45-0)

95:130 Com mu nications | (3s.h.) Study de signed to
assiststudentsinim proving and/orre fining skillsinthe
areasofreading, writing, listening, and speakingtohelp
meetcom mu ni cation needs in col lege and for suc cess
and ad vance mentinacareer. (45-0)

96:150 Career Physics (4 s.h.) Prerequi-
site/Corequisite: Completion of Career Math re quire-
ment and/or permission of the instructor. An
introductiontobasicoperating prin ciples of gears, lew
ers, pulleys, sim ple ma chines, and the effects of heaton
solids, liquids, and gases. (45- 30)
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Climate Control

(Residential/lCommercial Heating and
Air-Conditioning)

Today’s climate controltech nicianin stalls, main tains,
analyzes, and modifies heating and air-conditioning
systems.

The Climate Controlcurriculumprovidesopportunities
to de velop the skills nec es sary for en try into the HVAC
(heating, ventilation, air-conditioning)industry.

The Climate Control curriculum allows students to
choose betweencom pleting apro gramin Climate Con
trol Me chan ics, which leads to a di ploma with an em-
phasis in resi den tial heat ing and air- conditioning or a
pro gramin Climate Control Tech nol ogy, whichleads to
anasso ciateinap plied science de gree withan em pha
sis in commercial heating and air-conditioning. Both
programs are designed around a common group of
courses. A di ploma will be awarded upon suc cess ful
completion of the prescribed curriculum with a grade
pointav erage of 2.00 (C) or better. Thisrec ognitionis
granted to a per son who has com pleted at least thirty
(30) se mes ter hours of credit.

ENTRANCEADVISING

Due to the highly tech ni cal na ture of this pro gram and
NIACC’s com mitmentto giving stu dentsthe bestpos sk
ble op portu nity for suc cess, stu dents will be sched uled
for ad vise ment ses sions with coun sel ors and pro gram
personnel. In these sessions, the student’'s career
plans, previous background, tran scripts, testscores, life

experiences,andmotivationwillaidindesigningapost
tiveeducationalexperience.

ClimateControlMechanics

The Climate Control Me chanicsdiplomaprogramisde
signed to pro vide gradu ates with the ba sic knowl edge
andskillsnecessaryforinstallingand servicingresiden
tial heating and air- conditioning sys tems. The ory of op-
eration, aswell asin stallation and service tech niques,
for several types of residential heating and air-
conditioning sys tems is cov ered.

Completionofthisprogrampre paresgraduatestoenter
the Climate Con trol Tech nol ogy de gree pro gram or to
enterthefollowingoccupations:

* Residential heating/air- conditioning service me chanic
* Heating/air-conditioninginstaller
* Heating/air-conditioning parts sales person

SUGGESTEDSCHEDULE

First Term
91:122 OccupationalMathl..........cccceeeviiieeennnne

91:123 OccupationalMathll...........cccceeeiinnnnes

95:130 CommunicationSl.......ccccceeeeeeeeeeeiiiieiennns
96:128 ResidentialHeatingSystems .................

96:129 TroubleshootingHeating Systems
96:132 ElectricalConcepts........cccocuveeerivveennnnenn.

Second Term

89:150 EmploymentStrategies .........ccccveeevuvneen. 1s.h.
96:134 Air-ConditioningPrinciples..................... 2 s.h.

96:138 Residential Air-Conditioning Systems....4 s.h.
96:139 TroubleshootingAir-Cond.Systems....... 3s.h.

96:150 CareerPhySiCS .......ccvvvvveiiiieeeiiiie e 4 s.h.
14 s.h
TotalHours 31s.h.

ClimateControlTechnology

The Climate Control Technology Pro gram pre pares stu
dents for en try into the com mer cial and in dus trial heat-
ing, ventilation, and air- conditioning industry.

The pro gram does this by train ing the stu dent in the fot
lowing areas: designing, testing, trou ble shooting, and
servicing residential, com mer cial, institutional, and irr
dustrial heating, ventilation, and air-conditioning sys-
tems.

Specialemphasisisplacedonenergyconservationand
en ergy man age ment. Stu dents in the Cli mate Con trol
Technology Program supplement their first year me-
chan ics cur ricu lum with spe cialty courses in the third
and fourth terms that pre pare gradu ates to en ter the fol
lowingoccupations:

* Commercialheating/air-conditioningservicetechnician

* Heating/air-conditioninglabtechnician

* Heating/air-conditioningsalesengineer

* Heating/air-conditioning parts manager

* Manufacturer'sfieldservicerepresentative

SUGGESTEDSCHEDULE

First Term

91:122 OccupationalMathl..........cccevvieeiinennne
91:123 OccupationalMathll...........cccceeeiinnnnnes
95:130 CommunicationSl.......cccceeeeeeeeeeeeiinienennnns
96:128 ResidentialHeatingSystems .................
96:129 TroubleshootingHeating Systems
96:132 ElectricalConcepts.........cccvvevieereeeiiiinens

Second Term
96:134 Air-ConditioningPrinciples..................... 2 s.h.

96:138 Residential Air-Conditioning Systems.... 4 s.h.
96:139 TroubleshootingAir-Cond.Systems....... 3s.h.
96:150 CareerPhysSiCS.....cccccveeeiiiiiiiieieee e 4 s.h.

Third Term

15:134 ComputerApplications OR

15:140 Introductionto Com putersand
InformationSystems...........ccoceeeiriieeeen. 3s.h.

91:124 TechnicalGraphics

96:140 MetalFabrication .........cccccovveeeiniiniennnnen.

96:230 CommercialHeatingSystems................ 5s.h.
96:231 AdvancedControl Systems...........c..c..... 4s.h.
16 s.h
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Fourth Term

15:241 HumanRelations.........cccccccvvvvvevivenennnnnd 3s.h.

89:150 EmploymentStrategies .........ccccceeervveenn. 1s.h.

95:131 Communicationsll..........cccveeeiniiiienenne 3s.h.

96:232 AirDistribution...........cccoovviieeiiiiiiieeeee 3s.h.
96:234 Commer cial Air- Conditioning

SYSTEMS...oiiiiiiie e 5s.h.

96:235 EnergyManagement.........cccccceeeeeininnnnns 3s.h.

18 s.h

TotalHours 64 s.h.

CourseDescriptions -
Climate Control Mechanics and
ClimateControlTechnology

15:134Com puter Ap plications (3 s.h.) Emphasison
business ap pli cations of com puter software. Students
do business problems using word processing, elec-
tronic spreadsheet, and database management soft-
ware. Studentsare alsoex posedto Windows op erating
systems, presentation software, and the Internet.
(30-30)

15:140 Introductionto Com putersand Infor mation
Systems (3 s.h.) Em phasis on com puter liter acy and
business ap pli cations of com puter software. Stu dents
do business problems using electronic spreadsheets,
wordprocessingsoftware, database manage mentsoft
ware, and pre sentation software. Stu dents also are ex-
posed to some programming and web page
development. (45-0)

15:241 Human Relations (3 s.h.) The study of how

peo ple satisfy both per sonal growth needs and or ga ni
zationalgoalsintheircareers. Althoughalsointerested

inthe why of human be havior, humanrelations goes fur-
ther and looks at what can be done to an tic i pate prob-
lems, re solve them, or pre vent them from hap pen ing.

Thisfield em phasizes knowl edge thatcan be ap pliedin

practi calwaysto problemsofinter personalrelations at
workorinourpersonallife. Significantde velopmentsin

re centyearsinthe work place haveincreasedtheimpor
tance ofinter per sonal skills inalmostev ery type of work
setting; thesetrends provide sup portforthe ne ces sity of
acquiringcompetenceinhumanrelations. (45-0)

89:150Em ploy ment Strategies (1s.h.) Developskills
necessary to enter the job market and experience
long-term career growth. Stu dentslearnbasicjob seek-
ing techniques, job keeping skills, and strategies for
continued growth. (15-0)

91:122 Occupational Math | (2 s.h.) Prerequisite:

Com pass Pre-Algebra Score greater than or equal to 49
or a score greater than or equal to 16 on the math por-
tion of the ACT exam or com ple tion of Ba sic Math with a

C or better or com ple tion of Ca reer Math | witha C or
better. This course cov ers es sentialtopicsinal ge bra,
includingratioand proportion,andbasicstatistics. This
course is of fered dur ing the first eight weeks of the fall

se mes ter and the first eight weeks of the spring se mes-
ter. (30-0)

91:123 Occupational Math Il (2 s.h.) Prerequisite:
Completionof91:122, Oc cu pational Math I, witha C or
better. Thiscourse coversessentialtopicsingeometry
andtrigonometry. Thiscourseis offered duringthe sec-
ond eight weeks of the fall se mesterandthe second
eight weeks of the spring se mes ter. (30-0)

91:124 Technical Graphics (2 s.h.) Corequisite:

96:140, Metal Fabrication, and 96:230, Commercial
Heating Systems. Ade vel op mentof the skills of in ter
preting machine/systemdrawings, includingme chant
cal, hydraulic, pneumatic layouts. Electronic circuit
drawing, terms, sym bols, and stan dards. Use of tem-
plates with printed circuits, schematic diagrams, and
sketching. (30-0)

91:299A-D Special Problems in Career Programs
(1-4 s.h.) Course ar ranged with spe cial per mis sion of
in struc tor and Di vi sion Chair. Credit is based on stan-
dard contact hours and as signed by Di vi sion Chair and
approved by Vice President for Academic Affairs.

Course may be re peated for credit.

95:130 Com mu ni cations | (3s.h.) Study de signed to
assiststudentsinim proving and/orre fining skillsinthe
areasofreading, writing, listening, and speakingto help
meetcom mu ni cation needs in col lege and for suc cess

and ad vance mentin acareer. (45-0)

95:131 Com munications Il (3s.h.) Further study de-
signed to assist students in improvingand/orrefining
skills in the areas of reading, writing, listening, and
speakingtohelpmeetcom municationneedsincollege
and for suc cess and ad vance mentin a ca reer. (45-0)

96:128 Residential Heating Systems (4 s.h.)
Corequisite:96:132, Electrical Concepts, orinstructor’s
permission. The pur pose of this course is to in tro duce
the stu dent to the vari ous types of resi den tial heat ing
systems. Areasand conceptscoveredincludecombus
tionthe ory, basicairdistribution, fur nace con struction,
filters, humidifiers, installationtechniques,and mainte
nance procedures. (30-105)

96:129 Troubleshooting Heating Systems (3 s.h.)
Prerequisite: 96:132, Electrical Concepts, or instruc-

tor's per mis sion. The pur pose of this course isto in tro-
ducethe studenttothe fundamentalsoftrouble shooting
by utiliz ing a prac ti cal and sys tem atic ap proach to lo-
cate and re pair heat ing sys tem mal func tions. The stu-
dentwill also have the op por tu nity to study, in de tail, the
mo tors and con trols used in to day’s heat ing sys tems.
Topics to be covered include basic electric circuits,
electricaltestmeters, motorsand controls, diag nosis of
electrical and mechanical malfunctions, and special
emphasisonwriting diagrams. (15-90)

96:132 Electrical Concepts (3 s.h.) Electrical Con-
ceptsis anin tro duc tory sur vey of elec tric ity and elec-
tronics suitable for students interested in pursing a
careerin such tech ni cal fields as elec tronics, au to mo-
tive, HVAC, and other fields that re quire knowl edge of
basic electrical/electronic concepts. Topics include
safety, shop and lab prac tices, mo tors and con trols, di
rect and alternating current, and semiconductor and
digital electronics. Course work consists of problem
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solving, com puter-assisted in struction, com puter sim u
lation, and hands-on exercises with industrial grade
equip ment. (30-30)

96:134 Air-Conditioning Prin ci ples (2s.h.) A study of
the the ory of air-conditioning. In cludes psychometrics,
heatgain/lossproblems, and equip mentsizing. (15-45)

96:138 Residential Air-Conditioning Systems (4
s.h.) Prerequisite: 96:132, Electrical Concepts, or in-
structor’'spermission. The pur pose of this course is to
intro duce the studentto the vari ous types of resi denftial
air-conditioning and heat pump systems. Areas and
concepts covered include refrigeration, air-
conditioning, heat pump the ory, heat pump con struc-
tion, installation tech niques, and main te nance pro ce-
dures. (30- 105)

96:139Troubleshooting Air-Conditioning Systems
(3s.h.) Prerequisite: 96:132, Electrical Concepts, orin
struc tor’s per mis sion. The pur pose of this course is to
introduce the student to the fundamentals of trou ble-
shooting by utilizing a practical and systematic ap-
proach to locate and repair air-conditioning and heat
pump sys tem mal func tions. The stu dent will also have
the op por tu nity to study, in de tail, the mo tors and con
trols used in today’s air-conditioning and heat pump
systems. Topicstobe coveredinclude basicelectric cir
cuits, elec tri cal test me ters, mo tors and con trols, di ag-
nosis of electrical and mechanical malfunctions, and
spe cialem phasis onwiring diagrams. (15-90)

96:140Metal Fabrication (2s.h.) Corequisite: 91:124,
Tech Graphics, and 96:230, Com mer cial Heating Sys-
tems. Use of se lected sheet metal tools, lay out, cutting,
forming, and as sem bly of sheet metal as well as sol der-
ing and braz ing pro cesses. (15-30)

96:150 Career Phys ics (4 s.h.) Prerequisite/Corequi
site: one se mes ter of Ca reer Math. Anin tro duc tion to
basicoperatingprinciplesofgears,levers, pulleys, sim-
ple machines, and the ef fects of heat on sol ids, liq uids,
and gases. (45- 30)

96:230Commer cial Heating Systems (5s.h.) Prereq
uisite: 96:128, Residential Heating Sys tems, orin struc-
tor's permission. This course covers large heating

systemsusedincommercial,institutional,andindustrial
applications. Types of equip mentin clude hotwaterand

low- pressure steam boil ers and roof top heat ing units.

(30-135)

96:231 Advanced Control Systems (4s.h.) Prerequit
site: 96:129, Troubleshooting Heating Systems; and
96:139, Trou ble shooting Air- Conditioning Sys tems, or
instructor’'spermission. Majoremphasisisonfourbasic
types of control systems: pneumatic, electronic, electro
me chanical, and digital as ap plied to large heating and
air-conditioningap plications. (30-120)

96:232 Air Dis tri bu tion (3 s.h.) Prerequisite:96:134,
Air-Conditioning Principles, orinstructor’s permission.
A study of the con struc tion and de sign of duct work and

related ductfittings. Includes correctlay outandsizing of
ducts, re turn and sup ply grills, and use of air flow meas-
uringinstruments. (30-60)

96:234 Commercial Air-Conditioning Systems (5
s.h.) Prerequisite:96:138, Residential Air- Conditioning
Systems, orinstructor’s permission. Thiscoursecovers
large cooling systemsusedincommercial, institutional,
andindustrialapplications. Typesofequipmentinclude
water chillers, multistagere cipro cating units,and anin
troductiontoabsorptionsystems. (30- 135)

96:235 Energy Management (3 s.h.) Prerequi
site/Corequisite: 96:231, Advanced Control Systems,
or in struc tor’s per mis sion. This course is de signed to
examinethe consumptionofenergyincommercialand
in dus trial build ings and how en ergy us age may be re-
duced. Topics include building design, load manage
ment, improving equipment efficiency, improved
lighting systems, utility rate structures, and en ergy mart
age mentcontrolsystems. (30-60)

QuotableQuote:

If op por tu nity does n't knock, build a door.
-Milton Berle
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Electromechanical Systems
Technology

ElectromechanicalSystems Tech nol ogy is an as so ci
ateinap plied science de gree pro gram de signed to pre-
pare the graduate for immediate employment as
electronic, electrical,and me chanicalmainte nance per
sonnelinmanufacturingsettings.

CERTIFICATIONS

Students may earnrecognitionas aCertified Electronic
Technician Associate Level (CETa) by the Electronic
Technicians Association (ETA). Toearnsuchrecogni
tion, the stu dent must pass the Na tional Cer tified Elec-
tronic Tech ni cian exam which is re quired of all pro gram
completers.

ENTRANCEADVISING

Due to the highly technical nature of the Electrome
chanical Systems Technology program and NIACC's
commitmenttogiving studentsthebestpossible op por-
tu nity for suc cess, stu dents will be sched uled for ad-
visement with counselors and program personnel.
During these ses sions, the stu dent’s career plans, pre-
viouseducationalbackground, transcripts, testscores,
life ex periences, and motivationwillaidinde signing a
positiveeducationalexperience.

ENTRANCEREQUIREMENTS

Students must either have completed Basic Math or
higher OR score 16 or higher on ACT math OR have a
COMPASS score atthe Be gin ning Al ge bra level.

MULTIPLEENTRY/MULTIPLEEXITCOURSE
ENROLLMENTRULES

Ten courses in the Elec tro me chani cal Sys tems Tech
nologyprogramareofferedinaninstructor-supervised/
student-pacedfor mat. The courses are divided into five
levelsde pendingontheirprerequisites. Students start
with Level 1 courses and pro ceed to higher lev els af ter
completing their current level. Courses that span
across more than one level may be taken in any of those
levels. Althoughasuggested sched ule ap pearsonthis
page, the chart on the fol low ing page more clearly il lus-
trates the se quenc ing of the courses.

SPECIALPROGRAMREQUIREMENTS
Aspartofthere quire mentsforgraduation, studentsare

required to take the Certified Electronics Technician
(CET) examduring theirfinal se mester. The costofthe

exam ($50) isthe stu dent’s re spon sibility.

COLLEGETRANSFEROPTION

Through an artic u lation agree ment with the Uni ver sity
of North ern lowa, grad u ates of the Elec tro me chani cal
Systems Tech nol ogy pro gram may con tinue theired v
cation by transferring to baccalaureate programs in
such industrial technology fields as manufacturing,

electromechanicalsystems,engineeringtechnology,or
su per vi sion and man age ment. Help of a NIACC coun

selor or pro gramin structor is ad vised.

Graduatesofthe Electrome chanical Systems Tech not
ogy programmayfindworkinthefollowingoccupations:

ElectronicsTechnician

Industrial Process Control Technician
IndustrialMaintenance Technician
InstrumentationTechnician
Electromechanical Technician
ControlSystemsTechnician

Computer Automated Process Control Technician

SUGGESTED SCHEDULE

Term One

15:241 HumanRelationsOR ........ccccovvvevinenne 3s.h.
80:101 Gen eral Psy chol ogy (3s.h.)

91:122 OccupationalMathl........c.cccceeviieeiinnnnns 2s.h.

91:123 OccupationalMathllOR.............cc.uuee.e. 2 s.h.
40:151 Col lege Alge bra & Trig 1 (4 s.h.)

91:104 Intro to Tech Com puting & CAD............. 3s.h.

91:175 DC/ACTNEOMY..cccciiviieeeeeiiiiee e
92:118 Fluid Power ...........ccoevvvvvvennnnn.
95:130 Communications|OR

30:101 Comm. Skills 1 (3 s.h.)

19 s.h
Term Two
91:105 IndustrialControlSystems ..................... 3s.h.
91:179 AnalogDevicesandCircuits .................. 4s.h.
91:214 DigitalElectronics.........ccccueuveeeeiiiiieeaene 3s.h.
95:131 CommunicationslOR ........cccoccvveernnen. 3s.h.
30:102 Comm. Skills I (3 s.h.)
MathElective ... 4s.h.
17 s.h
Term Three
91:110 Electromechanicallnternship ................. 2 s.h.
2s.h
Term Four
91:204 AdvancedIndustrial Control Systems....7 s.h.
91:210 TechnicalPhysicsSIOR .......cccccccocvveeenns 4 s.h.

70:280 Gen eral Physics (4 s.h.) OR

70:122 Prin ciples of Physics (4 s.h.) OR
70:140Introductory Chemistry (4s.h.)

96:156 MaintenanceShopOperations............... 3s.h.
96:157 Servos and DriVes.........coccceeeeeiiiiieeeene 2s.h.
OpPENEIECHIVE ... 3s.h.
19 s.h
Term Five
89:150 EmploymentStrategies .........ccocceeeruveenn. 1s.h.
91:206 ComputerAutomatedManufacturing.....3 s.h.
91:207 Industrialinstrumentation.............c......... 4s.h.
91:211 TechnicalPhysicslIOR...........ccccceeennee 4s.h.

70:281 Gen eral Physiics 1l (4 s.h.) OR

70:122 Prin ciples of Physics (4 s.h.) OR
70:140Introductory Chemistry (4s.h.)

96:155 FacilitiesMaintenance..........ccccvvveeeeeennnn. 5s.h.
17 s.h.
TotalHours 74 s.h.
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Course Se quencing by Course Level
Level (91:122/91:123 and 91:104 may be taken con cur rently with 91:175 and/or 92:118)
91:104 Intro to

1 91:122, 91:123 Occupational Math | & II* Tech Com.

puting/ CAD

96:156*
2 91:175 DC/ACTheory . Maintenance
Al 9_§.|3118 ShopOperations
3 || 91:179AD&C | 91:214Digital | 91:105 ICS uid Fower
4 91:204 AICS 96:157 Servos
S 96:155

5 91:207 Ind Instr | 91:206* CAM [niBET Facilities

Maintenance

*These courses are not of fered as Mul ti ple En try/Mul ti ple Exit Courses.

The laterinthe se mester thatthe studentenrolls, the fewer tech nical core course cred its he/she will be al lowed to reg is-

terin.
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Course Descriptions -
Electromechanical Systems
Technology

15:241 Human Relations (3 s.h.) The study of how

peo ple satisfy both per sonal growth needs and or ga ni
zationalgoalsintheircareers. Althoughalsointerested

inthewhy of humanbe havior, humanrelations goesfur-
ther and looks at what can be done to an tic i pate prob-
lems, re solve them, or pre vent them from hap pening.

Thisfield em phasizes knowl edge that can be ap pliedin

practicalwaysto problemsofinterpersonalrelationsat
workorinourpersonallife. Significantde velopmentsin

re centyearsinthe work place haveincreasedtheimpor
tance ofinter per sonal skills inalmostev ery type of work
setting; thesetrends provide sup portforthe ne ces sity of
acquiringcompetenceinhumanrelations. (45-0)

30:101 Com mu ni cation Skills I (4 s.h.) Improvement
of skillsinreading, writing, speaking, andlistening, with
an emphasis on expository methods of development
and per sonal ex pe rience as sup porting mate rial. Stu-
dents may be re quested to use word pro ces sors and the
Writer's Workbench analyses programs, the Writer's
Work bench STEPS pro grams, and the struc turing sen
tences video series. Students must meet minimum
com petencyre quire mentsinwritingand speakingtore
ceive a grade of “C” or higher. (60-0)

30:101C Communication Skills I (3 s.h.) Improve
mentof skillsinread ing and writing with an em pha sis on
expositorymethodsofdevelopmentandpersonalexpe
rience as supporting material. Students may be re-
guested to use word processors and the Writer's
Workbench analyses programs, the Writer's Work-
bench STEPS programs, and the structuring sentences

video series. Students must meet minimum com pe
tencyre quire mentsinwritingtore ceive agrade of “C" or
higher. (45-0)

30:102 Com mu ni cation Skills 1l (4 s.h.) Prerequisite:
30:101, Communication Skills I. Students must have
earned a “C” or higher grade in Com mu ni ca tion Skills | be-
fore enrollinginCommunication Skills1l. Acontinuationof
30:101withanemphasisonargumentative and persua
sive writing and speaking, onre search meth ods, and on
lan guage. Stu dents may be re quested to use word pro-
ces sors, Writer's Work bench anal y ses, Writer's Work-
bench STEPS, and sentence structuring vid eos.

Students must meet minimum competency require-
ments in writing and speak ing to re ceive a grade of “C”

or higher. (60-0)

30:102CCommunication Skills 1l (3 s.h.)Prerequisite:
30:101C, Communication Skills 1. Students must have
earned a“C” or higher grade in Com mu ni ca tion Skills | be-
foreenrollingin Communication Skillsll. Acontinuationof
30:101C with an em pha sis on ar gu men ta tive and per-
suasive writing, on research methods, and on lan-
guage. Students may be requested to use word
processors, Writer's Workbench analyses, Writer's
Work bench STEPS, and sen tence struc tur ing vid eos.

Students must meet minimum competency require
ments in writing to receive a grade of “C” or higher.
(45-0)

40:151 College Algebra & Trigonometry | (4 s.h.)
Prerequisite: Two years of high school al ge brawith a
“C”orhigheror40:120, Intermediate Alge bra, witha“C”
orhigher. This courseisintended for students majoring
inbusiness, socialscience, biologicalsciences, liberal
arts, and those math e matics stu dents with in suffi cient
back groundto be ginthe study of cal cu lus and feel they
can not keep up the pace of Precalculus. Topicsin clude
review of algebraic operations, field properties, intro-
ductiontoplaneanalyticgeometry,including pointsand
lines, functions of various types such as polynomials
and their graphs, operations with complex numbers,
andcircularfunctions. (60-0)

70:122 Principles of Physics (4 s.h.) Prerequisite:
40:120, IntermediateAlgebra or equivalent. An intro-
duc tory level, one-term course. Ma jor top ics are mea-
surement, matter in motion, heat, wave motion,
electricityandmagnetism,andmodernphysics. (45-30)

70:140Introductory Chemistry (4s.h.) Prerequisite:
40:060, Be gin ning Al ge bra, or equiv a lent. Afirstyear
college chemis try course which cov ers the con cepts of
chemis try. Among the topicsin cluded are sys tems of
mea sure ment, mat ter and en ergy, atomic the ory, en-
ergy levels and atomic structure, the periodic table,
ionic and covalent bonding, chemical equations,
stoichiometry, ac ids and bases, states of mat ter, so Iu-
tions, and re dox. Lab ex periments are per formed and
com ple mentthe class room the ory. Notac cepted as a
pre req ui site for other ad vanced chem is try courses ex-
cept70:273, Organic Chemistry. (45-30)

70:280Gen eral Physics|(4s.h.) Prerequisite: 40:151,
College Algebra & Trigonometry, or equivalent. Me-
chanics, simple harmonic motion, waves, and fluids.
Designedforstudentsinpharmacy, medicine,dentistry,
and pro fes sional fields other than en gineering. Lib eral
arts stu dents with an in ter est in sci ence may elect this
course. (45-30)

70:281 Gen eral Physics Il (4 s.h.)Prerequisite: Math,
40:151, College Algebra&Trigonometry,orequivalent,
and 70:280, General Physics I, or equivalent alge
bra-based first se mes ter phys ics course as ap proved
by the in struc tor. A contin u ation of 70:280, ther mo dy-
namics, electricityand magnetism, DCand AC cir cuits,
op tics, and atomic phys ics. (45-30)

80:101General Psychology (3s.h.) Corequisite: New
students with entering ACT or COMPASS reading
scores be low col lege level will be re quired to co-enrollin
30:120, College Read ing Skills. Anintroductiontothe
scientificstudy ofbe havior; abriefhistory of psy chology
asascience, andtopicsfundamentalto humanbe hav-
ior including developmental issues, sensory abilities,
cog nitive perfor mance, so cialand emotional factorsin

behavior,andabnormalbehaviorandtherapies. (45-0)
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89:150Em ploy ment Strategies (1s.h.) Develop skills
necessary to enter the job market and experience
long-term career growth. Studentslearnbasicjob seek-
ing techniques, job keeping skills, and strategies for
continued growth. (15-0)

91:104 Introduction to Technical Computing and
Computer-Aided Drafting (3 s.h.) Prerequi-
site/Corequisite: Abil ity to key-enter the equiv alent of 25
words/min ute at a com puter key board. In tro duc tion to
Tech nical Com putingand CAD is de signed to fa miliar-
ize the studentwith microcom puterbasicsre latingto
occu pationsinthe in dustrial/tech ni cal area. Topicsin
clude computer hardware, operating systems, com-
mands and tasks, disk or ga ni za tion and ac cess, word
processing, spreadsheets, and two-dimensional com-
puter-aideddrafting (CAD). Multiple entry/multiple exit
enrollment. See Electro me chanical Systems Tech not
ogy Multiple Entry/Multiple ExitCourse Enrollmentrules
on page 107. (15-60)

91:105In dus trial Con trol Sys tems (3s.h.) Prerequk
site: 91:175, DC/AC The ory. Intro duction toin dus trial
electricalmotorand control cir cuitry. Em phasis placed
on AC sin gle- and three-phase cir cuit and trans former
theoryandindustrialapplications. Applicationsinclude
varioustypes of control el e ments. Study ofthe National
Electri cal Code as it per tains to man u fac tur ing/in dus-
trialenvironment. Fundamentalskillsinelectricalwiring
and race way tech niques are learned through lab and/or
project exercises. Multiple entry/multiple exit enrolt
ment. See Electromechanical Systems Technology
Multiple Entry/Multiple Exit Course Enrollmentruleson
page 107. (15-69)

91:110Electromechanicalinternship(2s.h.) Prereg
uisite: sophomore statusinthe Electrome chanical Sys
tems Technology Programand permis sion ofinternship
coordinator. Supervisedworkexperienceinabusiness
or in dus try. Work must be re lated to the ma jor field of
study; i.e., electricity/electronics, industrial mainte-
nance, in stal lation or ser vice of con trol sys tems, etc.
(0-160)

91:175 DC/AC Theory (3 s.h.) Prerequi-
site/Corequisite: 91:122, Occupational Math I, and
91:123, Oc cu pational Math Il. Study of the na ture of
electricityinvolving both directand alter nating current.
DCcircuitanalysisutilizing more ad vancedtech niques
such as: su per po sition, Thevinin’s and Norton’s the o
rems. ACcircuitanalysisinvolving RL, RC,and RLC cir-
cuits, inductive and capacitive reactances, resonance,
andtransformerfundamentals. Com puter cir cuitsim u
la tion of both DC and AC cir cuits is stressed along with
an application of electronic test equipment; oscillo
scopes, meters, and power supplies. Multiple en-
try/multiple exit enroliment. See Electromechanical
Systems Technology Multiple Entry/Multiple Exit
Course En roll ment rules on page 107. (15-60)

91:179AnalogDevices and Cir cuits (4s.h.) Prereq
uisite: 91:175, DC/AC The ory. Study of diodes, bipolar
transistors and field effect transistors (JFETs and
MOSFETS) as they are used in both AC and DC elec-
tronic circuits. Applications such as power supplies,

switching cir cuitsand am plifiercircuitsare covered. Ad
vanced topics in electronic devices including opera
tionalam plifiers (opamps), activefilters, thyristors, and
voltageregulationarecovered. Computersimulationof
the de vices un der study is cov ered. Both cir cuitanal y-
sisand mea sure menttech niquesusing me ters and os-
cilloscopes are stressed. Multiple entry/multiple exit
enrollment. See Electro me chanical Systems Tech not
ogy Multiple Entry/Multiple ExitCourse Enrollmentrules

on page 107. (15-91)

91:204 Advanced Industrial Control Systems (7

s.h.) Prerequisite: Level3Electromechanical Systems
Technology Core. Introductionto programmable logic
controllers (PLC’s)usingthe Allen Bradley SLC500and

RSLogix500programmingsoftware, elementaryladder
logicandexternalcontactinstructions, counterstimers,

program development techniques, and troubleshoot
ing. Advancedtopicsinprogrammablelogiccontrollers
including program control instructions, math opera
tions,analogl/O, se quen cers, and datamanip ulation.

Field wiring of PLCs to con trol de vices us ing stan dard-
ized practices. Motor controlcircuitry utilizingad vanced
control techniques, application of variable frequency
drives for AC mo tors. DeviceNET pro gram ming and in-
tegrationusing RSNetworx. PanelVIEW program ming

andinte grationusingthe Allen Bradlley Pane 500. Pro
jectsinvolv ing prac ti cal field de vices and pro gram de-
velopment. Multiple Entry/Multiple Exitenrollment. See
Electromechanical Systems Technology Multiple En-
try/Multi ple Exit Course Enrollment Rules on page 107.

(30-164)

91:206 Com puter Auto mated Manufacturing (3s.h.)
Pre req ui site/Corequisite: 92:118, Fluid Power; 91:204,
Advanced Control Systems; and, 92:227, Automated
Manufacturing Processes. Introduction to ro botic fun-
damentalsincludingtheinte gration ofro bots, com put
ers,andprogrammablelogiccontrollersintheoperation
ofaflexiblemanufacturingline (FML). Groupdynamics,
project structure, and troubleshooting techniques.
(15-65)

91:207Industrial Instrumentation (4s.h.) Prerequt
site/Corequisite: Level 4 Electromechanical Systems
Technology Core. Moderninstrumentationtechniques
astheyapplytothemanufacturingenvironment. Indus-
trial sen sors, transduc ers, and re lated com po nents. In-
strumentation programming using RS Logix500,
DeviceNet, and Panel Builder. Use of the PLC and per-
sonal computer for instrumentation and control pur-
poses. Industrialprocesscontroltheory,telemetry,and
datacommunication. Multiple Entry/Multiple Exitenrolt
ment. See Electromechanical Systems Technology
Multiple Entry/Multiple Exit Course EnrollmentRuleson
page 107. (15-90)

91:210 Technical Physics | (4 s.h.) Prerequi
site/Corequisite: 91:107, Technical Mathematics I;
40:151, College Algebra and Trigonometry |. This
course presents traditional fields of physics such as
measure ment, mechanics, propertiesofmatter, simple
har monic motion, and waves. Em phasisis placed onirr
dustrialandtech nical ap plications of physics. (45-30)
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91:211 Technical Physics Il (4 s.h.) Prerequt
site/Corequisite: 91:107, Technical Mathematics I;
40:151, College Algebra and Trigonometry I, or an
equivalent course in algebra and trigonometry. This
course presents traditional fields of physics such as
thermodynamics, electricity and magnetism, DC and
AC cir cuits, and light. Em phasis is placed on in dus trial
andtechnicalap plications of physics. (45-30)

91:214 Digital Electronics (3 s.h.) Prerequi
site/Corequisite: 91:175, DC/AC The ory. Study of num-
ber systems related to digital circuits, Boolean
Al ge bra/Karnaugh Maps. Com bi national logic in clud
ing AND, OR, NAND, NOR, NOT, and XOR. Com bi na
tional circuits decoders. Basic sequential elements
including SR, D, JK, and Master-Slave flipflops. Se-
guentialcircuitsincludingregistersand counters. Menr
orycircuitsandapplications. Analogtodigital (A/D) and
digitaltoanalog(D/A)conversion,andelementaryinter
facing. Design,analysis,andcomputersimulation. Mut
tiple entry/multiple exit enrollment. See
Electromechanical Systems Technology Multiple En-
try/Mul ti ple Exit Course En roll ment rules on page 107.
(15-63)

92:118 Fluid Power (3 s.h.) Prerequisite/Corequisite:
91:122,0ccupationalMathl,and91:123, Occupational
Math II. Fluid Power gives stu dents a solid foun da tion
in, and hands-on ex pe ri ence with, hy drau lic and pneu
matic components and circuits; the transmission of
force throughfluids; con ver sion of force to pres sure; the
control of power; and systematic methods of trou ble-
shooting andtesting hy draulicand pneu matic sys tems.
Multiple Entry/Multiple Exit enrollment. Please see
Electromechanical Systems Technology Multiple En-
try/Mul ti ple Exit Course En roll ment rules on page 107.
(15-65)

95:130 Com mu ni cations 1 (3s.h.) Study de signed to
assiststudentsinim proving and/orre fining skillsinthe
areasofreading, writing, listening, and speakingtohelp
meetcom mu ni cation needs in col lege and for suc cess
and ad vance mentinacareer. (45-0)

95:131 Com mu ni cations Il (3s.h.) Fur ther study de-
signed to assist students in improvingand/orrefining
skills in the areas of reading, writing, listening, and
speakingto helpmeetcom municationneedsincollege
and for suc cess and ad vance mentin a career. (45-0)

96:155 Facilities Maintenance (5s.h.) Prerequisite:
91:105, Mo tors, Con trols, and In dus trial Wiring. Over-
view of topics specific to maintenance of facilities.
Topics include project estimating issuesincludingin
stallation, cost, and time. Practice reading building
schematics and blueprints. Fundamentals of HVAC
withlabexercises. Constructionissuesin cluding sprin
kler, elec tri cal, and plumb ing sys tems. Gen eral over-
view of fa cil i ties sys tems. (30-90)

96:156Maintenance Shop Operations(3s.h.) Intro
ductionto shop equip mentgenerally foundinthe indus
trialmainte nance environment. Instructionand practice
with metal saws, drills, grinders, elementary welding
and cutting, thread repair, anchors and fasteners.
Study of me chanical printsto identify partsinas sembly

andre pairsituations. Use of catalogstofindand or der
re pair parts, study of bear ings and seals, ap pli ca tions,
andfailure analysis. (15-61)

96:157 Servos and Drives (2 s.h.) Prerequisite:
91:105, Industrial Control Systems. Study of directand
alternating cur rent vari able speed drives, closed loop
con trol sys tems, and servo sys tems. Hands-on ex er-
cises provide ex perience withtypicalcomponentsand
inter connections neededtoim ple mentvariouscontrol
systems. Con cepts of sys tem sta bil ity, fre quency re-
sponse, feed back, damp ing, po si tion and speed con-
trol, and many others are covered. Multiple
Entry/Multiple Exitenroliment. See Electromechanical
Systems Technology Multiple Entry/Multiple Exit
Course En roll ment Rules on page 107. (15-31)
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General Machinist

Gen eral Machinistis atwo-semester di ploma pro gram
designed to provide in-depth study and considerable
hands-onskillsinthe machine processing ofavariety of
metals. Thisone-yearprogramprovidesthefoundation
forthe associateinap plied science program, Tooland

DieTechnology.

Stu dents be come proficientinthe op eration of manual
mills, lathes, grind ers, drills, and saws as they com plete
in creas ingly com plex pro jects while hold ing tight tol er-
ances. Various pieces of precision measuring equip-
ment (optical comparator, coordinate measuring
machine, etc.) are used to check quality. Additional
work in blue print read ing, heat-treating, and com puter
numerical controlled (CNC) machining is required to
completethe GeneralMachinistProgram.

Uponsatisfactory com pletion of this pro gram, students

are awarded a NIACC diploma. Program graduates

have the op tion to con tinue into the A.A.S. Tool and Die

Technology Programorimmediatelybeginemployment
in an area ma chine shop or man u fac tur ing fa cil ity pro-

duc ing awide va i ety of ma chined parts.

ENTRANCEADVISING

Due to the highly tech ni cal na ture of this pro gram and
NIACC’s com mitmentto giv ing stu dents the best pos sk
ble op portu nity for suc cess, students are sched uled for
ad vise mentses sions with coun sel ors and pro gram per-
son nel. In these ses sions, the stu dent’s ca reer plans,
previousbackground,transcripts, testscores, life ex pe
riences,and motivationaidinde signingapositiveed u
cationalexperience.

SUGGESTEDSCHEDULE
First Term
91:122 OccupationalMathl..........ccccevvieeiinnenne 2 s.h.
91:123 OccupationalMathll .........cccccevivivennnnen. 2 s.h.
95:130 CommunicationSl.......ccceeeeeeeeeeeeeeeeieeennn, 3s.h.
96:162 ComputerOrientation...........cccceevvveeeenne 1s.h.
96:163 Blue printReadingl..........ccovveeeieeiiniinnns 1s.h.
96:165 Machine Tool Practices|............ccuuueee. 9s.h.
18 s.h
Second Term
96:150 CareerPhySiCS ......cccvvivveiiiieeeiiiieeneen 4 s.h.
96:164 BlueprintReading|l........cccccoveriirennennne 1s.h.
96:166 Machine Tool Practicesll..........cccccoeeeen. 7 s.h.
96:167 FundamentalsofCNC..........ceeeeeeerneens 3s.h.
15s.h
TotalHours 33 s.h.

Tool and Die Technology

Tool and Die Tech nol ogy is a five-semester de gree pro-
gramwhichisacontinuation ofthe Gen eral Machinist
di ploma pro gram. The Tool and Die Tech nol ogy Pro-
gram builds upon the pre vi ous stud ies with an in-depth
study of high-precision in dus trial dies and die com po-

nents, pro gres sive dies, and plastics in dus try molds. A
portion of the program is devoted to producing com-
puter-aided drawings (CAD) of molds and dies, and
then us ing com puter-aided man u fac turing (CAM) soft-
ware to generate CNC ma chine lan guage. Stu dents
operatecomputernumericalcontrolled (CNC)machine
tools to pro duce many of their sec ond year pro jects.

Uponsatisfactory com pletion of this pro gram, students
are awarded an associateinap pliedsciencede gree.
Program graduates are prepared to work in the “tool
room” of area man u fac tur ers or to work for a spe cialty
tool and die shop pro duc ing dies and molds for a large
vari ety of production machinesinour area.

SUGGESTEDSCHEDULE

First Term

91:122 OccupationalMathl...........ccceviiveinneenns 2s.h.
91:123 OccupationalMathll...........cccceeeiinnnnnes 2 s.h.
95:130 CommunicationSl.........cccoevveeeeiiiieeeenne 3s.h.
96:162 ComputerOrientation...........ccccevvvveeeene 1s.h.
96:163 BlueprintReadingl.........ccccoveeeiiiieennnnnn. 1s.h.
96:165 Machine Tool Practices|...........cccveeneee. 9s.h.

Second Term

96:150 CareerPhySiCS......cccvvvvveiirieeeiireieneen
96:164 Blue printReadingll

96:166 Machine Tool Practicesll..........ccccceeee.e. 7 s.h.
96:167 Fundamentalsof CNC.........ccceveveeeeeennn. 3s.h.
15s.h
Third Term (Sum mer)
96:170 StatisticalProcessControl (SPC)........... 1s.h.
96:171 Tool and Die Making | .........ccccooveeinneenne 5s.h.
96:172 FundamentalsofEDM..........c.ceeeeeeeeeeens 2s.h.
96:173 3-D Modeling.......ccocoveveeeiiiiiiiienee e 2 s.h.
96:270 Com puter-Aided Drafting (CAD)............. 2 s.h.
12 s.h
Fourth Term
15:241 HumanRelations...........ccooevvveeeeeeeeeennnnnn. 3s.h.
89:150 EmploymentStrategies ..........cccevvveeenenen. 1s.h.
96:169 Welding ......coooveeeeeiiiieee e 2s.h.
96:271 Tool and Die Making Il ...........ccccceoennnn.d 8 s.h.
96:272 Com puter-Aided Manufacturing (CAM).. 3 s.h.
17 s.h.
Fifth Term
95:131 Communicationsll........ccccvvvvveeeeeeeeeeennnn. 3s.h.
96:273 Plastics Materials and Methods.............. 1s.h.
96:274 Mold MaKing | ........ccovveriviiriieenieeenieene 9s.h.
96:275 AdvancedCNC &EDM.............ccceeeees 2s.h.
15s.h

TotalHours 77 s.h.
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CourseDescriptions -
Gen eral Machinistand Tool and Die

15:241 Human Relations (3 s.h.) The study of how
peo ple satisfy both per sonal growth needs and or ga ni

zationalgoalsintheircareers. Althoughalsointerested

inthe why of humanbe havior, humanrelations goes fur
ther and looks at what can be done to an tic i pate prob-
lems, re solve them, or pre vent them from hap pen ing.

Thisfield em phasizes knowl edge that can be ap pliedin

practicalwaysto problemsofinterpersonalrelations at
workorinour personallife. Significantde velop mentsin

recentyearsinthe work place haveincreasedtheimpor
tance ofinter per sonal skills in al most ev ery type of work
setting; thesetrends provide sup portforthe ne ces sity of
acquiringcompetenceinhumanrelations. (45-0)

89:150Em ploy ment Strat egies (1s.h.)De velop skills
necessary to enter the job market and experience
long-term career growth. Studentslearnbasicjob seek
ing techniques, job keeping skills, and strategies for
continued growth. (15-0)

91:122 Occupational Math | (2 s.h.) Prerequisite:

Com pass Pre-Algebra Score greater than or equal to 49
or a score greater than or equal to 16 on the math por-
tion of the ACT exam or com ple tion of Ba sic Math with a

C or better or com ple tion of Ca reer Math | witha C or
better. This course cov ers es sentialtopicsinal ge bra,
includingratioandproportion,andbasicstatistics. This
course is of fered dur ing the first eight weeks of the fall

se mes ter and the first eight weeks of the spring se mes-
ter. (30-0)

91:123 Occupational Math Il (2 s.h.) Prerequisite:
Completiono0f91:122, Oc cu pational Math |, witha C or
better. Thiscourse coversessentialtopicsingeometry
andtrigonometry. Thiscourseis offered duringthe sec
ond eight weeks of the fall se mesterand the sec ond

eight weeks of the spring se mes ter. (30-0)

95:130 Com mu ni cations | (3 s.h.) Study de signed to
assiststudentsinim proving and/or re fining skills in the
areasofreading, writing, listening, and speakingto help
meetcom mu ni cation needs in col lege and for suc cess
and ad vance mentinacareer. (45-0)

95:131 Com mu ni cations Il (3s.h.) Fur ther study de-
signed to assist students in improvingand/orrefining
skills in the areas of reading, writing, listening, and
speakingto help meetcom municationneedsincollege
and for suc cess and ad vance mentin a career. (45-0)

96:150 Career Physics (4 s.h.) Prerequi
site/Corequisite: one se mes ter of Ca reer Math. An in-
troductiontobasicoperatingprinciplesofgears, levers,
pulleys, sim ple ma chines, and the effects of heat on sot
ids, lig uids, and gases. (45-30)

96:162 Com puter Orientation (1s.h.) Introductionto
ba sic com puter hard ware and soft ware functions. Em-
pha sis on us ing the com puter as a tool to cre ate per-
sonalandbusinessdocuments. Introductorywindows,
word processing, spreadsheet, presentation, and
Internet units give stu dents an op por tu nity to view soft-
ware capabilitiesand use some ofthe features, (15-15)

96:163 BlueprintReading | (1s.h.) Anintroductionto
the im por tance of prints in in dus try. Covers iso metric
drawings, ortho graphic pro jection, auxiliary views, de-
tailandas semblydrawing, dimensionsandtol erances,
andsectionalviews. Inte gratesthe alphabetoflinesand
prin ci ples of sketch ing. Other in for ma tion cov ered in-
cludestti tle blocks, draw ing change sys tems, draw ing
notes, and ma te rial lists. (0-30)

96:164 Blueprint Reading Il (1 s.h.) Prerequi
site/Corequisite: 96:163, Blueprint Reading |. Con-
tinues Blue print Read ing | with em pha sis on geo metric
dimensioning and tolerancing and the in ter pre ta tion of
more ad vanced prints used in the con struc tion of tool
and die and mold build ing. (0-30)

96:165 Machine Tool Prac tices | (9 s.h.) Prerequr
site/Corequisite: 91:122, Occupational Math I; and
96:163, Blue print Read ing I. Coversthe ory and lab use
ofbasicmeasuringand machiningtools, lay outin spec-
tion tools, as well as bench work. Safety is taught and
enforced asitap pliesto each machine process. Proper
terminology of the machinist trade is emphasized as
well as following blueprints and holding tolerances
through the use of a va ri ety of ma chin ing pro cesses to
pro duce a prod uct. (60-225)

96:166 Machine Tool Practices Il (7 s.h.) Prerequr
site/Corequisite: 96:165, Machine Tool Practices I;
91:123, Occupational Math II; and 96:164, Blueprint
Readingll. Continues Machine Tool Practices|. Covers
more advanced principles in setup and operation of
mills, lathes, and grind ers, with an in tro duc tion to car-
bide tool ing along with a con tin ued em pha sis on shop
safety, com munication,and cooperation. Stresses the
interrelationship of manufactured mating parts.
(45-195)

96:167 Fundamentals of CNC (3 s.h.) Prerequi
site/Corequisite: 96:166, Machine Tool Practices Il.
Stu dents must ob tain a grade of “C” or better in 96:165,
Machine Tool Practices|. Covers com puter numerical
control (CNC) asitre lates to milling ma chines, turning
lathes, microcom puters, andre lated software. Em pha
sisonin putlan guage, codes, ma chine set-up and op er-
ation, inspection of parts, and communication of
peripherals.(30-30)

96:169 Welding (2 s.h.) This is a ba sic arc/oxy-fuel
weld ing and cut ting course. The stu dents learn in tro-
ductory skills in SMAW, GTAW, and GMAW welding,
oxy-acetylene weld ing, and oxy-fuel cut ting. The stu-
dents learn and un der stand safety pro ce duresre lating
to sub jects and shop safety in gen eral. (15-30)

96:170 Statistical Process Control (SPC) (1 s.h.)
Coversthe currenttrans for mation meth ods of in dus try
andbusinesstoward acom plete quality controlsystem.
Man age ment the ory on qual ity, pro duc tiv ity, and con
trolled charting tech niques are in cluded. (15-0)

96:171 Tool and Die Making | (5 s.h.) Prerequt
site/Corequisite: Stu dents must ob tain a grade of “C” or
better in 96:167, Fundamentals of CNC, and 96:166,
Ma chine Tool Prac tices II. This course is anin tro duc-
tionto the de sign ofin dus trial tools and ma chining char-
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acteristics of tool components. The student is
intro duced to ad ditional ma chining skills that will be en
countered in typ i cal ma chine shops in the build ing of
molds, dies, jigs, fix tures, and pre ci sion ma chine parts.
(30-160)

96:172 Fundamentals of EDM (2 s.h.) Prerequi
site/Corequisite: 96:171, Tool and Die Making I. Stu-
dents must obtain a grade of “C” or better in 96:167,
Fundamentals of CNC. The students are introducedto
the electrical discharge machines, both wire and
ram-type. Em pha sis on how these tools are used in the
man ufacturingof punchanddiecomponentsandinjec
tion mold cores and cav i ties. (15-45)

96:173 3-D Modeling (2 s.h.) Prerequisite: 96:270,
Com puter-Aided Drafting. Studentsareintroducedto
solid modeling as an essential tool, utilizing and en-
hancing de signing skills. Thisis ac com plished through
the generationof3-Ddrawings cre atedinthe CAD envi
ronment. Operating systems com mands, cur sor ma
nipulation, file storage and retrieval, entity
manipulation, such as rotation, mirroring, editing,
dimensioning, sec tions, sheet metal parts, and as sem-
blies ca pa bil i ties will be cov ered. (15-30)

96:192 Intro to Geometric Dimensioning and
Tolerancing (2 s.h.) Beginswithanintroductiontothe
internationalengineeringlanguage, Geo metric Dimen
sioning Tolerancing (GD&T). The stu dents are taught to
recog nizethe symbolsandtounderstandthetermsand
rulesusedin GD&T, accordingtothe American Society
of Me chani cal En gi neers (ASME)Y 14.5M 1994 stan-
dards. The stu dents then learn how to ap ply these sym-
bols to the fea tures of a part and pro vide a very con cise
and clear definition of de signintent. (30-0)

96:270 Com puter-Aided Drafting (CAD) (2s.h.) Pre-
requisite/Corequisite: 96:168, Fundamentals of
Drafting. Students are introduced to computer-aided
draftingand de signas an es sentialtool utilizing and en
hancingthe student’s existing drafting skills. Thisis ac-
com plished through the gen er a tion of two- and three-
dimen sional or tho graphic draw ings as well as pic torial

techniquesinthe CAD environment. Operatingsystems
commands, cursormanipulation, directdisplayinterac
tion, ge ometry cre ationand manip ulation, file storage
and re trieval, en tity manip ulation such asrotation and
mir ror ing, and the use of print ers are just a few of the
hardware and software capabilities to be covered.
(15-30)

96:271 Tool and Die Making Il (8 s.h.) Prerequt
site/Corequisite: 96:171, Tool and Die Making I. This
courseisacontinuation of Tool and Die Making | with in-
struc tion and prac tice in build ing a pro gres sive or com-
pound die. Emphasis is placed on the tool building
pro ce dures learned in Tool and Die | and to ward fab r
cating dies. Instructionis given on the con sid er ations
involvedin de vel op ing die com po nents, such as cal cu
lation of die clearances, bend allowance, cuttingforces,
presston nage re quire ments, and practice in building a
com plete func tional die. (45-225)

96:272 Computer-Aided Manufacturing (CAM) (3
s.h.) Prerequisite/Corequisite: 96:171, Tool & Die
Makingl,and 96:172, Fundamentals of EDM. Students
must ob tain a grade of “C” or better in 96:167, Fun da-
mentals of CNC. Thisprogram providesanintroduction
to (Pro cess Modeling) uti liz ing the CNC graph ics pro-
gramming system. Using engineering drawings, stu-
dents pro gramvarious parts for CNC mills, CNC lathes,
and CNC EDM. Re lated topiicsin clude job plan ning, tool
selection, construction of a process model, tool path
verification, simulation, quality control, CAD, CAMdata
trans fer, and CNC code gen er ation. (15-60)

96:273 Plastic Materials and Methods (1s.h.) Thisis
asurvey course designedtointroduce the studenttothe
field of plastics. This over viewin cludesther mo plastics
and thermoset mate ri als along with the ma jor pro cess-
ing meth ods be ing uti lized by in dus try to day. (15-0)

96:274 Mold Making | (9 s.h.) Prerequi-
site/Corequisite: 96:271, Tool and Die Making II;
96:273, Plastics Materials and Methods. The studentis
in tro duced to the field of mold mak ing for plas tic in jec-
tion molds, blow molds, compression and transfer
molds, zinc and alu mi num die casting molds. Fo cusis
placed on mold the ory, moldre pair, identificationand
correction of mold problems, standardization of mold
com po nents, mold blue printread ing, and the ma chine
shop skills necessary for mold making, as related to
thermoplastic in jec tion molds. In ad dition the stu dent
develops necessary basic skills for gating, venting,
heating, cooling, stoning and polishing as well as other
hands-onexperiencesnecessarytomanufacturemold
plates, cores, cav i ties, and ejec tion sys tems. The stu
dent builds a pro to type in jec tion mold. (45-285)

96:275 Advanced CNC & EDM (2 s.h.) Prerequi
site/Corequisite: 96:274, Mold Making l. Acontinu ation
of CNC and EDM fun da mentals as well as mold making
with additional instruction and practice in the use of
CAD, wire,andram electri cal dis charge machinesinthe
con struc tion of die and mold com po nents. (15-45)
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General Machinist Evening

Gen eral Machinistis atwo-semester di ploma pro gram
designed to provide in-depth study and considerable
hands-onskillsinthe machine processing ofavariety of
metals. Thisone-yearprogramprovidesthefoundation
forthe associateinap plied science program, Tooland

DieTechnology.

Stu dents be come proficientinthe op eration of manual
mills, lathes, grind ers, drills, and saws as they com plete
in creas ingly com plex pro jects while hold ing tight tol er-
ances. Various pieces of precision measuring equip-
ment (optical comparator, coordinate measuring
machine, etc.) are used to check quality. Additional
work in blue print read ing, heat-treating, and com puter
numerical controlled (CNC) machining is required to
completethe GeneralMachinistProgram.

Uponsatisfactory com pletion of this pro gram, students

are awarded a NIACC diploma. Program graduates

have the op tion to con tinue into the A.A.S. Tool and Die

Technology Programorimmediatelybeginemployment
in an area ma chine shop or man u fac tur ing fa cil ity pro-

duc ing awide va i ety of ma chined parts.

ENTRANCEADVISING

Due to the highly tech ni cal na ture of this pro gram and
NIACC’s com mitmentto giv ing stu dents the best pos sk
ble op portu nity for suc cess, students are sched uled for
ad vise mentses sions with coun sel ors and pro gram per-
son nel. In these ses sions, the stu dent’s ca reer plans,
previousbackground,transcripts, testscores, life ex pe
riences,and motivationaidinde signingapositiveed u
cationalexperience.

SUGGESTEDSCHEDULE
91:122 OccupationalMathl........c.ccceviieeiinennns 2 s.h.
91:123 OccupationalMathll .........cccccevivivennnnen. 2 s.h.
95:130 Communicationsl..........cccevvveerineeinneenne 3s.h.
96:150 CareerPhySiCS ......cccccveeriiiiiiiieiiee e 4s.h.
96:162 ComputerOrientation...........cccceevvveeeenne 1s.h.
96:163 Blue printReadingl..........ccovveeeieeiiniinnns 1s.h.
96:164 BlueprintReadingll...........cccoeeeiiiinneens
96:167 Fundamentalsof CNC
96:180 Survey of Ma chine Tool Practicesl........ 4s.h.
96:181 Survey of Ma chine Tool Practicesll....... 4s.h.
96:182 Survey of Ma chine Tool Practiceslll.....4 s.h.
96:193 CapstoneManufacturingProject............ 4 s.h.
TotalHours 33s.h.

CourseDescriptions-Gen eral Machinist

91:122 Occupational Math | (2 s.h.) Prerequisite:

Com pass Pre-Algebra Score greater than or equal to 49
or a score greater than or equal to 16 on the math por-
tion of the ACT exam or com ple tion of Ba sic Math with a

C or better or com ple tion of Ca reer Math | with a C or
better. This course cov ers es sentialtopicsinal ge bra,
includingratioandproportion,andbasicstatistics. This
course is of fered dur ing the first eight weeks of the fall

se mes ter and the first eight weeks of the spring se mes-
ter. (30-0)

91:123 Occupational Math Il (2 s.h.) Prerequisite:
Completionof91:122, Oc cu pational Math |, witha C or
better. Thiscourse coversessentialtopicsingeometry
andtrigonometry. Thiscourseis offered duringthe sec-
ond eight weeks of the fall se mesterandthe second
eight weeks of the spring se mes ter. (30-0)

95:130 Com mu ni cations 1 (3 s.h.) Study de signed to
assiststudentsinim proving and/orre fining skillsin the
areasofreading, writing, listening, and speakingtohelp
meetcom mu ni cation needs in col lege and for suc cess
and ad vance mentinacareer. (45-0)

96:150 Career Physics (4 s.h.) Prerequi
site/Corequisite: one se mes ter of Ca reer Math. An in-
troductiontobasicoperatingprinciplesofgears, levers,
pulleys, sim ple ma chines, and the ef fects of heat on sot
ids, lig uids, and gases. (45-30)

96:162 Com puter Orientation (1s.h.) Introductionto
ba sic com puter hard ware and soft ware functions. Em-
pha sis on us ing the com puter as a tool to cre ate per-
sonalandbusinessdocuments. Introductorywindows,
word processing, spreadsheet, presentation, and
Internet units give stu dents an op por tu nity to view soft-
ware capabilitiesanduse some ofthefeatures, (15-15)

96:163 Blue print Read ing | (1s.h.) Anintroductionto
the im por tance of prints in in dus try. Covers iso metric
drawings, ortho graphic projection, auxiliary views, de-
tailandas sembly drawing, dimensionsandtolerances,
and sectionalviews. Inte gratesthe alphabetoflinesand
prin ci ples of sketch ing. Other in for ma tion cov ered in-
cludes ti tle blocks, draw ing change sys tems, draw ing
notes, and mate rial lists. (0-30)

96:164 Blueprint Reading Il (1 s.h.) Prerequi
site/Corequisite: 96:163, Blueprint Reading |. Con-
tinues Blue print Read ing | with em pha sis on geo metric
dimensioning and tolerancing and the in ter pre ta tion of
more ad vanced prints used in the con struc tion of tool
and die and mold build ing. (0-30)

96:167 Fundamentals of CNC (3 s.h.) Prerequi
site/Corequisite: 96:180, Sur vey of Ma chine Tool Prac-
tices|,and 96:181, Sur vey of Ma chine Tool Practices 1.
Covers com puter numerical control (CNC) asitre lates
to milling machines, turning lathes, microcomputers,
and related software. Emphasis on input language,
codes, machine setup and operation, inspection of
parts,and commu nication of peripherals. (30-30)
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96:180 Sur vey of Ma chine Tool Prac tices | (4 s.h.)
The student safely uses basic measuring tools, ma-
chinetools, and lay out/in spectiontools. Emphasisison
turning machines, drills, and hand tools. Safety is
taught an en forced as it ap plies to each ma chine pro-
cess. Proper ter mi nol ogy of the ma chinisttrade is em-
phasized. The student follows blueprints to produce
prod ucts withintol erances specified. (15-90)

96:181 Sur vey of Ma chine Tool Prac tices Il (4s.h.)
Continues Survey of Ma chine Tool Practices|. The stu
dent safely uses ba sic mea sur ing tools, ma chine tools,
and lay out/in spectiontools. Em phasis onbasicmilling
machines. Safetyistaughtand enforced asitap pliesto
each machine pro cess. Proper ter mi nol ogy of the ma
chinisttrade is em phasized. The stu dent fol lows blue-

prints to pro duce prod ucts within tol er ances specified.
(15-90)

96:182 Sur vey of Machine Tool Practices Il (4s.h.)
Prerequisite: 96:180, Survey of Machine Tool Practices
I;96:181, Sur vey of Ma chine Tool Prac tices Il. The stu-
dent safely performs cylindrical grinder and surface
grinder operations. Using the grinders, the student
makes round and flat sur faces to con form to the spec
fied tol er ances. Em phasis is placed on safety, proper
use of tools, and us ing cor rect ter mi nol ogy of the mar
chinisttrade. (15-90)

96:193 Capstone Manufacturing Project (4 s.h.)
Prerequisite: 96:180, Survey of Machine Tool Practices
| - Pass with a “C” or better; 96:181, Sur vey of Ma chine
Tool Prac tices Il - Pass with a “C” or better; 96:182, Sur-
vey of Ma chine Tool Prac tices Il - Pass with a “C” or
better; 96:167, Fun da men tals of CNC - Pass with a “C”
or better. The goalis for the learner to build an ap proved
multiple-partprojectusing machinetoolsand com muni
cate the suc cesses and dif fi cul ties en coun tered in the
project-building pro cess. (15-90)
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Mechanical Design Technology

The Mechanical Design Technology curriculum pro-
vides op portunitiestobe productiveimmediatelyasa
CAD drafter with the technical competence to keep
abreast of de vel op ments in the field and al low greater
potentialforfuture ad vance mentinto de sign.

The NIACC Drafting Program includes instruction on

Com puter-Aided De sign (CAD) equip ment. The cur ric-
ulumisde signedto pre pare the studentto ap ply tech ni
cal knowledge, methods, and skills in support of
engineeringactivitieswhile be comingproficientin CAD.
The grad u ate is ready forim me di ate em ploy ment with

man ufacturersofvariousproductssuchasfarmandin
dustrialmachinery,consumerproducts,computersand

controlequip ment, governmental agen cies, and en g
neeringfirms.

New em ploy ees are usu ally as signed as CAD tech ni
cians, mechanical design draft ers, CAD draft ers, me-
chanical drafting, drafters, or designers. Upon
com ple tion of the pre scribed cur ric u lum with an av er-
age grade point of 2.00 (C), the stu dent is awarded an
associate in applied science degree. Some courses
may be taken toward other associate degrees; check
with a coun selor.

ENTRANCEADVISING

Due to the highly tech ni cal na ture of these pro grams
and NIACC’s com mit ment to giv ing stu dents the best
possible opportunity for success, students will be
scheduled for advisement sessions with counselors
and program personnel. In these sessions, the stu-
dent’'scareerplans, previouseducationalbackground,
transcripts, testscores, lifeexperiences,andmotivation
willaidinde signingapositive educationalex perience.

COLLEGETRANSFEROPTION

Through ar tic u la tion agree ments with lowa State Uni
ver sity and the Uni ver sity of North ern lowa, grad u ates
may continue their ed u cation by trans ferring to bac car
lau re ate pro gramsin such fields as In dus trial Tech not
ogy, General Industry and Technology, or
Manufacturing Technology. HelpofaNIACC counselor
orprograminstructorisre quired.

ENTRANCEREQUIREMENTS

1. Two years of high school algebra with a grade of
“C” or better, OR

2. College Intermediate Algebra or equivalent with a
grade of “C” or better, OR

3. COMPASS algebra test of 76 or higher.

Classes may be scheduled to accommodate the

part-time student with the help of a counselor or pro-
gram in struc tor. Stu dents are re quired to com plete 50

per cent of their course work for the Me chani cal De sign

Technology Program at North lowa Area Community
College.

SUGGESTED SCHEDULE

First Term

15:114 ComputerLiteracy........ccocoveeeeiiiieeeaenne 1s.h.

15:241 HumanRelationsOR .........c.ccceevviiiinins 3s.h.
80:101 Gen Psy chol ogy (3s.h.)

90:121 Intro to Drafting.........cccveeeiiiciiiieneee e 3s.h.

90:122 Drafting L...oocveveeeeiiiiee e 3s.h.

91:107 TechnicalMathematicsl OR ................. 4 s.h.
40:151 Col lege Alg & Trig | (4 s.h.)

91:120 ManufacturingProcessesl..................... 2 s.h.
95:130 CommunicationsIOR.........ccccceeveveeeennnn. 3s.h.
30:101 Comm Skills I (3 s.h. or 4 s.h.)

19 s.h.
Second Term
90:131 Drafting l.....coovveeiiiiiiiieeeeeeee e 7 s.h.
91:108 TechnicalMathematicslIOR ................. 4s.h.
40:152 Col lege Alg & Trig Il (4 s.h.)
91:121 ManufacturingProcessesll.................... 2 s.h.
91:150 SHALICS.....veeerreeeriiieeriiieeriee e rieee e 2s.h.
95:131 CommunicationsllOR ........ccccceeeiiiinnnnns 3s.h.
30:102 Comm Skills Il (3 s.h. or 4 s.h.)
18 s.h.
Third Term
91:109 TechnicalMathematicslliOR................ 3s.h.
40:240 Cal cu lus For Business (3s.h.)
91:210 TechnicalPhysicsIOR ........ccccceeeeunee. 4 s.h.

70:280 Gen eral Physics | (4 s.h.) OR
70:122 Prin ciples of Physics (4s.h.) OR

70:140Introductory Chemistry (4s.h.)

91:226 FundamentalsofUnigraphics................. 4s.h.
91:227 FundamentalsofProEngineering.......... 4 s.h.
91:251 StrengthofMaterials..........cccceeeeeiiiiinnnnes 3s.h.
18 s.h
Fourth Term
89:150 EmploymentStrategies..........ccceveveeernnen. 1s.h.
90:231 MachineElementDesign...........cccee...e. 9s.h.
91:211 TechnicalPhysicslIOR...........ccccceeenne. 4s.h.

70:281 Gen eral Physiics 1l (4 s.h.) OR
70:122 Principles of Physics (4 s.h.) OR
70:140Introductory Chemistry (4s.h.)

91:212 DesignResearchLaboratory.................. 2s.h.
91:240 FluidMechanics.........cccoiiieeiiiiiiieaeee 3s.h.
19 s.h

TotalHours 74 s.h.

CourseDescriptions-Mechanical
DesignTechnology

15:114 Computer Literacy (1 s.h.) [Open En-
try/Open Exit] Prerequisite: None.Emphasisonusing
the com puter as a tool to cre ate per sonal and busi ness
documents. Introductory windows, word processing,
spreadsheet, pre sentation,database, and Internetunits
give stu dents an op por tu nity to view soft ware ca pa bil ¢
ties and use some of the fea tures. Students with little or
no com puter back ground are en cour aged to take this
course. This course has been des ig nated as a pass/no
pass course. (0-30)
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15:241 Human Relations (3 s.h.) The study of how

peo ple satisfy both per sonal growth needs and or ga ni
zationalgoalsintheircareers. Althoughalsointerested

inthe why of humanbe havior, humanrelations goes fur
ther and looks at what can be done to an tic i pate prob-
lems, re solve them, or pre vent them from hap pening.

Thisfield em phasizes knowl edge that can be ap pliedin

practicalwaysto problemsofinterpersonalrelationsat
work orin our personallife. Significantde velop mentsin

recentyearsinthe work place haveincreasedtheimpor
tance ofinter per sonal skills in al most ev ery type of work
setting; thesetrends provide sup portforthe ne ces sity of
acquiringcompetenceinhumanrelations. (45-0)

30:101 Com mu ni cation Skills I (4 s.h.) Improvement
of skillsinread ing, writing, speaking, andlistening, with
an emphasis on expository methods of development
and per sonal ex pe ri ence as sup porting mate rial. Stu-
dents may be re quested to use word pro ces sors and the
Writer's Workbench analyses programs, the Writer's
Work bench STEPS pro grams, and the struc turing sen
tences video series. Students must meet minimum
competencyrequire mentsinwritingand speakingtore
ceive a grade of “C” or higher. (60-0)

30:101C Communication Skills I (3 s.h.) Improve
mentof skillsinread ing and writing withan em phasis on
expositorymethodsofdevelopmentandpersonalexpe
rience as supporting material. Students may be re-
gquested to use word processors and the Writer's
Workbench analyses programs, the Writer's Work-
bench STEPS programs, and the structuring sentences
video series. Students must meet minimum com pe
tency re quire mentsinwritingtore ceive agrade of “C” or
higher. (45-0)

30:102 Com mu ni cation Skills 1l (4 s.h.) Prerequisite:
30:101, Communication Skills I. Students must have
earned a“C” or higher grade in Com mu ni ca tion Skills | be-
fore enrollinginCommunication Skills1l. Acontinuationof
30:101withanemphasisonargumentative and persua
sive writing and speaking, on re search meth ods, and on
lan guage. Stu dents may be re quested to use word pro-
ces sors, Writer's Work bench anal y ses, Writer's Work-
bench STEPS, and sentence structuring vid eos.

Students must meet minimum competency require
ments in writ ing and speak ing to re ceive a grade of “C”
or higher. (60-0)

30:102C Com mu nication Skills I (3 s.h.)Prerequisite:
30:101C, Communication Skills 1. Students must have
earned a“C” or higher grade in Com mu ni ca tion Skills | be-
fore enrollinginCommunication Skills1l. Acontinuationof
30:101C with an em pha sis on ar gu men ta tive and per-
suasive writing, on research methods, and on lan-
guage. Students may be requested to use word
processors, Writer's Workbench analyses, Writer's
Work bench STEPS, and sen tence struc tur ing vid eos.
Students must meet minimum competency require-
ments in writing to receive a grade of “C” or higher.

(45-0)

40:151 College Algebra& Trigonometry I (4s.h.) Pre-
req ui site: Two years of high school al ge bra with a “C” or
higheror40:120, Inter me diate Alge bra, witha“C” or higher.
This course is in tended for stu dents ma jor ing in busi ness,

so cial science, biological sciences, lib eral arts, and those
math e matics studentswithinsufficientbackgroundtobegin
the study of cal cu lus and feel they can not keep up the pace
of Precalculus. Topics include review ofalge braicopera
tions, field properties, introductiontoplaneanalyticgeome
try, including points and lines, functions of various types
suchas poly nomialsandtheirgraphs, op erations with com-
plex num bers and cir cu lar func tions. (60-0)

40:152 College Algebra& Trigonometry Il (4s.h.) Pre-
req uisite: 40:151, College Alge bra & Trigonometry . This
course is a con tin u ation of 40:151. Topics in clude fur ther
study of functions, in verse func tions, study of vec tors, conr
plexnum bers, DeMoivre’s the orem, solu tion of sys tems of
equations, matrices, solidanalyticalgeometry, probability,
se guences and series, log a rith mic, and ex po nenftial func-
tions. (60-0)

40:240 Calculus for Business (3 s.h.) Prerequisite:
40:161, Precalculus, orequiv alent. This course uses cal cui-
lustechniqueswithanem phasisonap plications. Topicsin
clude derivatives and their uses, exponential and
logarithmic functions, integration and its applications.
(45-0)

70:122 Principles of Physics (4 s.h.) Prerequisite:
40:120, Interme diate Alge bra; orequivalent. Anintro duc
tory level, one-term course. Majortopics are measure ment,
matterinmotion, heat, wave motion, electricityand magne-
tism. (45-30)

70:140 Introductory Chemistry (4 s.h.) Prerequisite:
40:060, Beginning Alge bra, orequivalent. A first-year col
lege chemis try course which cov ers the con cepts of chenr
istry. Among the topics included are systems of
measurement, matter and energy, atomic the ory,energy
lev els and atomic struc ture, the pe i odic ta ble, ionic and co-
valent bond ing, chemi cal equations, stoichiometry, acids
and bases, states of mat ter, so lu tions, and re dox. Lab ex-
periments are per formed and com ple mentthe class room
the ory. Not ac cepted as a pre req ui site for other ad vanced
chemistry courses except 70:273, Organic Chemistry.
(45-30)

70:280 Gen eral Phys ics | (4 s.h.) Prerequisite:40:151,
College Algebra & Trigonometry, or equivalent. Me-
chanics, sim ple har monic mo tion, waves, and flu ids. De-
signed for stu dents in phar macy, med i cine, den tistry, and
pro fes sional fields other than en gineering. Lib eral arts stu-
dents with an interest in science may elect this course.
(45-30)

70:281 General Physics Il (4 s.h.) Prerequisite: Math;
40:151, College Algebra & Trigonometry, or equivalent,
and 70:280, General Physics I, or equivalent al ge
bra-based first se mes ter phys ics course as ap proved by
theinstructor. Acontinuation of 70:280, thermody namics,
electricity and mag netism, DC and AC cir culits, op tics, and
atomic physics. (45-30)

80:101General Psy chology (3s.h.) Corequisite: New
students with entering ACT or COMPASS reading
scores be low col lege level will be re quired to co-enrollin
30:120, College Read ing Skills. Anintroductiontothe
scientificstudyofbe havior; abriefhistory ofpsy chology
asascience, andtopicsfundamentalto humanbe hav
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ior including developmental issues, sensory abilities,
cog nitive perfor mance, so cialand emotional factorsin
behavior,andabnormalbehaviorandtherapies. (45-0)

89:150 Employment Strategies (1 s.h.) Develop skills
necessary to enter the job market and experience
long-term career growth. Studentslearnbasicjob seek-
ing techniques, job keeping skills, and strategies for
continuedgrowth. (15-0)

90:121 Intro duction to Drafting (3s.h.) Fundamentalsof
AutoCAD; lay ers, icons, pull-down menu, drawing and ed it
ing commands, object snaps, screen menu, filters, text,
sketch, basicconstructionof 2D me chanicaldrawings. Use
of board equip mentand in stru ments, letter ing, ba sic geo-
metric con struction, and sketching fun da mentals. (30-90)

90:122 Drafting | (3 s.h.) Prerequisite: 90:121, Intro to
Drafting. A continuationof AutoCAD and drafting funda
mentals; multi view projections, rays, construction lines,
auxiliaries, isometric drawings, the ory of or tho graphic pro-
jection: points, lines, planes, and aux il ia ries. (30-90)

90:131 Drafting Il (7 s.h.) Prerequisite: 90:121, Introto
Drafting; and 90:122, Drafting. AutoCAD fun da mentals; ar-
ray dimensioning (basic, intermediate, and advanced),
Tolerancing, sections, threads and fasteners, isometric
drawing, editing using grips, display options, editing
polylines and splines, blocks, viewports, attrib utes, bill of
materials, and as semblies. (60-195)

90:231 Machine Element Design (9s.h.) Prerequisite:
91:150, Statics; 91:226, Fundamentals of Unigraphics;
and 91:227, Fun da men tals of ProEngineer; Corequisite:

91:212, Design Re search Laboratory. Combinesbasic
graphicaland math e maticalanalysis oflink ages, gears,
and cams; de sign op ti mi za tion utiliz ing spread sheets as
mathematical models to simulate geometric and kine-
maticrelation ships; constructionof 3D parametricmodels
including assembly implementation to create a set of
workingdrawingsin cluding de tails, partslists, and specifr
cations; usage of handbooks and suppliers’ catalogs.

(60-210)

91:107 TechnicalMathematics | (4 s.h.) Prerequisite:
One year of high school al ge bra or con sent of in struc tor.
This course pro vides an in te grated ap proach to math e-
matics de signed to pro vide prin ci ples of mea sured data,
engineering procedures, basic algebra, geometry, right
and oblique triangle trigonometry, logarithms, and ele
mentary vectors. Practicalmathe maticsisemphasized.
(60-0)

91:108 Tech ni cal Math e matics Il (4 s.h.) Prerequisite:
91:107, TechnicalMathematics|;or40:151, College Alge-
braand Trig o nom e try I. This course is a con tin u a tion of
TechnicalMathematics|. Topicsinclude ad vanced alge-
bra,complexnumbers, binaryandhexadecimalnumbers,
trigonometricidentities,andanalyticgeometry. Practical
math e maticsisemphasized. (60-0)

91:109 Tech ni cal Math ematics lll (3s.h.) Prerequisite:
91:108, Technical Mathematics II; or equivalent. Basic
Calculus: provides manip ulative skills of cal cu lusand bar
sic theory. Includes functions, limits, definitions, funda-
mental theorem, derivatives, transcendental functions,

inte gral tech niques, defi nite integrals, and ba sic ap plr
cations. (45-0)

91:120 Man u fac turing Pro cesses | (2s.h.) Knowledge
and skillsinmanufacturing materialsandthe proce dures
usedto pro duce prod uctsintoday’s mod ernindustry. In
troductiontomeasure mentand quality as surancewithan
emphasisontol erances, measure ment,and calibration.
Finalproject, cre ate aprod uctusing manual metal cutting
pro cesses. (15-30)

91:121 Man u fac turing Pro cesses Il (2s.h.) Prerequr
site:  91:120, Manufacturing Processes |.  Automation
methods using (CNC) Computer Numerical Control,
(CAD) Com puter-Aided De sign, (CAM) Com puter-Aided
Manufacturingandtheinte gration ofthesetechnologies,
(CIM) Computer Integrated Manufacturing, and (FMS)
Flexible Man ufacturing Systems. Final project, cre atea
prod uct us ing CAD, CAM, and CNC. (15-30)

91:150 Statics (2s.h.) Prerequisite/Corequisite: 91:108,
Technical Mathe matics . Providesthe the ory and practk
cal back ground for anal y sis of the forces act ing upon an
objectinequilibrium. Thefollowing are stressed: re sultant
and equi lib rium of forces, mo ments, con cur rentand non-
con cur rent coplanar forces. (30-0)

91:210 Technical Physics | (4 s.h.) Prerequi

site/Corequisite: 91:107, Technical Mathematics [; or
40:151, College Algebra & Trigonometry |. This course
presents traditional fields of physics such as measure-
ment, me chanics, prop er ties of mat ter, sim ple har monic
motion, and waves. Em phasisis placed onin dus trial and
technicalapplications of physics. (45-30)

91:211 Technical Physics Il (4 s.h.) Prerequi
site/Corequisite: 91:107, Technical Mathematics I; or
40:151, College Alge bra& Trigonometry |, or an equiv a-
lentcourseinalge braandtrig o nom etry. This course pres-
entstraditionalfields of physics suchasthermodynamics,
elec tric ity and mag ne tism, DC and AC cir cuits, and light.
Em phasisis placed onin dus trial and tech ni cal ap pli ca-
tions of phys ics. (45-30)

91:212 Design Research Lab oratory (2s.h.) Prerequi
site: 91:251, Strength of Materials; and91:210, Technical

Physics I; Corequisite: 91:240, Fluid Mechanics; and
90:231, Machine Element Design. Course includes in-
structionandlaboratorytechniquesin Statistical Process
Control, in clud ing Deming’s 14 points, pro ject se lec tion,
data gathering, variable and at trib ute charts, inter pre ta-
tions and capabilities; rapid prototyping using
stereolithography equipment; and geometric
dimensioning and tolerancing in clud ing func tional part re-
lationships of features, manufacturing, inspection, and
econom ics using ANSI Y14.5M-1994. (15-30)

91:226 Fundamentals of Unigraphics (4s.h.) Prereq ui
site: 90:231 Drafting Il. Solid mod eling fundamentals us-
ing Unigraphics CAD software. Layers, creating lines,
arcsandcircles, filletsand chamfers, trimming, ex truding,
sweep ing along a guide, sketch a da tum plane, blends,
hollow solid, tapers, holes, slot, groove, pocket, boss,
threads, and in stance ar ray. Adding or tho graphic views,
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dimensioning, cre ating text, sec tion ing, GD&T sym bols,
sur face fin ish sym bols, move/copy and align views and
de tailed views. (30-112)

91:227 Fun damen tals of ProEngineer (4s.h.) Prereq
uisite: 90:122, Drafting I; 90:131, Drafting Il; 91:108,
Technical Mathematics|l. Solid mod eling fundamentals
us ing ProEngineer CAD soft ware. Sketcher mode part
creation and sketcher constraints; holes, cuts, shafts,
rounds, chamfers, slots, revolved features, patterns,
sweeps, blends, and shell. Fundamentalknowledge of
modeltrees, par ent-child re lations, datum planes and fea-
turerelations. Assemblyfundamentalsincludingcompo
nents, con straints and sub-assemblies. Drawing cre ation
with part and assembly asso ciativity, viewtypes, notes,
and dimensioning. (30-112)

91:240 Fluid Mechanics (3 s.h.) Prerequi-
site/Corequisite: 91:108, Tech nical Math e maticsIl. Aba-
sicprinciplescourseusingmathematicalanalysisdealing
with con fined noncompressible flu ids and ap pli ca tions of
fluid power sys tems. Primary em phasisis onthe topics of
fluid stat ics, flow of fluid in pipes, and flow mea sure ment.
(45-0)

91:251 Strength of Materials (3 s.h.) Prerequi
site/Corequisite: 91:109, Tech ni cal Math Ill; and 91:150,
Statics. Course in cludes sim ple stresses and prop er ties,
mo ment of in er tia, tor sional prop er ties, col umns, beams
including shear, mo mentand de flection diagrams and for
mu las, flex ure for mula, and com bined stresses. (45-0)

95:130Communications|(3s.h.) Study de signedto as
siststudentsinimprovingand/orrefiningskillsintheareas
of read ing, writ ing, lis ten ing, and speak ing to help meet
commu nication needsin col lege and for suc cess and ad-
vance mentin acareer. (45-0)

95:131 Communications Il (3 s.h.) Further study de-
signedtoassiststudentsinim proving and/or refining skills
inthe ar eas of read ing, writing, listening, and speaking to
help meet com mu ni ca tion needs in col lege and for suc-
cess and ad vance mentin a ca reer. (45-0)
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Welding - Evening Program

The pro gram is de signed for in dus try and in di vidu als
seek ing per sonal skill de vel op ment. Stu dents are first
ex posedtothe oryand demon strations, along with labo-
ratory ex pe riences. Thisis fol lowed with an openlab to
allowstudentsadditionallaboratoryexperienceinorder
to achieve the pro gram’s out lined com pe ten cies. Upon
satisfactory completion of the prescribed curriculum
with an av er age grade point of 2.00 (C), the stu dent is
awarded a certificate.

Those currently involved in the following areas will
bene fit from the pro gram:

* Maintenance

* Farmor Ag re lated

Auto

* Construction

Generalindustrial
* Hobbiesorbackyard

A stu dent may take the pro gramin ei ther or der.

First Term
98:110 Weld ing Sym bols & Blue printRead ing ...2 s.h.
98:190 OxyacetyleneWelding & Cutting;

Gas Tung sten ArcWelding. ................... 3s.h.

Second Term

98:135Welding Sym bols/Blue printReading|l.... 2 s.h.
98:191 Shielded Metal Arc & Gas Metal Arc....... 3s.h.

CourseDescriptions
Welding -Evening Program

98:110 Welding Sym bols and BlueprintRead ing (2
s.h.) Prerequisite: None. This course pro vides in struc-
tion in the fundamentals of reading and interpreting
blue prints. Astudentlearnsto inter pretand ap ply weld-
ing sym bols alongwithidentifying properas sembly pro-
cedures. (30-0)

98:135 Welding Sym bols and Blue print Read ing Il
(2 s.h.) Prerequisite: 98:110, Welding Symbols and
Blue print Read ing. This course pro vides in struc tion in
the read ing and in ter preting of blue prints. The course
covers the applications of welding symbols, dimen
sions, and as sembly pro ce dures. (15- 30)

98:190 Oxyacetylene Welding and Cutting; Gas
Tung sten Arc Weld ing (3 s.h.) Fu sion join ing of mild
steeland cutting pro cesses. The basic prin ciples ofgas
tungstenarcweldingincludingACandDCapplications.
Selection of proper torch tip sizes, filler rods, angles,
and travel speeds for OAW pro cesses. The set-up and
adjustment of gas tungsten arc welding equipment,

along with prac ti cal ex pe ri ence us ing both fer rous and
nonferrous metals. (15-90)

98:191 Shielded Metal Arc and Gas Metal Arc (3s.h.)
Flatand horizontal shielded arc, verti cal, and over head

shielded arc welding. The operation of AC and DC

trans former arc weld ers and motor- driven DC weld ers.

The effectsofamperage, polarity,and characteristics of
various electrodes. Butt, fil let, corner,and lap welds are

madeinvarious positions. Ap plication oftech niquesre

quired for equip mentre pair. (15- 90)
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IndustrialElectives

Ifelectivesarere quiredforyourindustrial program stud
ies, coun sel ors and in dus trial in struc tors will help you
select courses from the fol low ing course listing which
will help fo cus your spe cialty study:

INDUSTRIALELECTIVES:
90:128Introductionto CAD

90:129 CAD Il

90:299 Spe cial Prob lemsin Career Pro grams
91:128BasicElectricity

91:129Industrial Electricity|

91:164 Electrical Wiring|

91:171Electrical Wiringll

92:202 C/C++Program ming

98:191 Shielded Metal Arc and Gas Metal Arc

CourseDescriptions
IndustrialElectives
90:128 Introduction to CAD (2 s.h.) Prerequt

site/Corequisite: none. A class in Auto CAD Release
2000 commands. A thorough introduction of two-

dimensionaldraftingcommandsand commandoptions.

The ses sions are hands-on using avari ety of ap plica
tion drawing exercises that are modified or created.
(15-30)

90:129 CAD Il (2 s.h.) Prerequisite/Corequisite:
90:128, Introductionto CAD, orequivalentexperience.
This course is de signed to build on the skills ac quired in
intro ductionto CAD. This course will re view multi view
drawings, lay ers, linetypes, col ors, basicand ad vanced
dimensioning, blocks and attributes, sectional views,
three-dimensional drawing techniques, plotting, and
printing with Auto CAD 2000. (15- 30)

90:299A Special Prob lemsin Career Pro grams (1
s.h.) Students may sub mita pro posal for a spe cial pro-
jecttotheinstructor. Withthein structor’'s ap provaland
the con sent of the Di vi sion Chair and Vice President for
AcademicAffairs, creditmay be givenupon satisfactory
com ple tion of the pro ject. Course may be re peated for
credit. (15-0)

90:299B Special Prob lemsin Career Pro grams (2
s.h.) Students may sub mita pro posal for a spe cial pro-
jecttotheinstructor. Withthein structor’'s ap provaland
the con sent of the Di vi sion Chair and Vice President for
AcademicAffairs, creditmay be givenupon satisfactory
com ple tion of the pro ject. Course may be re peated for
credit. (30-0)

90:299C Special Problemsin Career Pro grams (3
s.h.) Students may sub mita pro posal for a spe cial pro-
jecttothein structor. With thein struc tor's ap proval and
the con sent of the Di vi sion Chair and Vice President for
AcademicAffairs, creditmay be givenuponsatisfactory
com ple tion of the pro ject. Course may be re peated for
credit. (45-0)

91:128Basic Electricity (2s.h.) Abasicfundamentals
course re quired as a back ground in a vari ety of fields.

Labworkcoverspracticalapplications. (15-30)

91:129 Industrial Electricity | (2 s.h.) Prerequt
site/Corequisite: 91:128, Ba sic Elec tric ity. This course
provides an under stand ing of the the ory, op eration, in-
stallation, and main te nance of motor controllers. Labs
stressde velopmentandtrouble shooting of basicmotor
controlcircuits. (15-30)

91:164 Electrical Wiring | (2 s.h.) Prerequi
site/Corequisite: 91:128, Ba sic Electricity. Provides an
un der stand ing of the types of con trol cir cuits, uses of
electricaldevices, wiringtechniques, and application of
therulesandregulationsinthe National Electrical Code
concerningresidentialwiring. (15-30)

91:171 Electrical Wiring Il (2 s.h.) Prerequi-
site/Corequisite: 91:128, BasicElectricity; 91:164, Elec-
tricalWiringl. Providesanunderstanding ofthe types of
control circuits, use of electrical de vices, wiring tech-
niques, and ap pli ca tion of the rules and regu la tions in
the National Electrical Code concerning commercial
wiring. (15-30)

92:202 C/C++ Programming (3 s.h.) Prerequisite:
91:104 Intro to Tech ni cal Com puting and CAD. Struc-
tured com puter pro gram ming uti lizing C/C++. Use of
existing library functions. Development of structured
programming practices and internal documentation.
Branching, loops, point ers, strings, ar rays and file I/O.
Introduction to object-oriented programming. Data
structure,language, and hardwareinterfacingconcepts
areintroduced. Program de bug gingandim ple menta
tion. (45-0)

98:191 Shielded Metal Arc and Gas Metal Arc (3s.h.)

Flatand horizontal shielded arc, ver ti cal and over head

shielded arc welding. The operation of AC and DC

trans former arc weld ers and mo tor-driven DC weld ers.

The effectsofamperage, polarity,andcharacteristics of
variouselectrodes. Butt, fillet, cor ner, and lap welds are

madeinvariouspositions. Applicationoftechniquesre

quired for equip ment re pair. (15-90)

Are you considering transferring
to a four-year college or university?

Studentswho earn as so ci ate de grees in the In dus trial Tech nol ogy pro grams atNIACC may wish to ap ply
their studiestoward abach e lor’'s de gree intech nol ogy-related fields at a four-year colleg e or uni ver sity. For
furtherinfor mation on such options asindustrial tech nol ogy (man ufacturing), con struction management,
electromechanicalsystems, engineeringtechnology, generalindustryandtechnology,manufacturingtechr
nology, andtech nol ogy ed u cation atlowa State Uni ver sity, the Univer sity of Northern lowa, Up per lowa Uni
ver sity, and Wartburg Col lege, please see pages 125-149 in the cat a log or speak with aNIACC advisor.
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