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ISt Yea ENGIINEERING COURSETDESCRIP TTON AND OBJECITIVES

Ine course iriirgeltidasi@engmniirlity Collefeisitleles] PHNCIPIESIGT
enginezeririg) dasiejar [Sniifle foldions ¢ of ENGINEERHNG 1N
applied sciencas arid mdmerndu s, -

The Engineering L “n Process (EDP) ISTeUtIREdSIRPUETACIOrSIare
axarninad ancd ng entatlon tekes place  tising case studies:

The rart]cipaj-fs ErEDP I WhIch Incorpoerates the following elements:
—-'-l.i-';-

ﬂfgatherlng

Implementation of the solution.
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erall course

[ntroduce stude
engaging them in cost—effectlve team pro;ects

J--\_' o -

IENEIHCIPARES }J- rh to:

nOlfearing dockes

IS t0)

1. Address ,)ur‘: jl problems:

2. Irli rngd previeusly learned skills.

ERBEENIESignimethodologies and scientific/mathematical analysis to

193¢ LJf.p € H/vorklng solutions.

7 S USE —pre]ect management technigues.

— "fﬂddrﬁss intellectual property concerns.

— --—F:Cemmunlcate ideas effectively in both written and oral formats.

- Work effectively in a team.
Integrate ethical, social, safety, cost, environmental concerns
and aesthetics in the design process.
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Hnﬂna the ’““""
Constraints
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Build a
Model or

Prototype
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Emg“ NEE rfiﬂg,_ge_sigﬂd%’-ﬁg?'

MDETNEthe problem:

’ r{%,slr? ‘the problem

) Prodesis creatlve solutions
: '_ _ (" @ese the best solution
ﬂd a prototype

) Communlcate the solution
® Redesign
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SNONITIPT0VE some aspect of the putt-putt boat
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Fold on the dashed line.
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Don't forget to cut

Cut on the sol
Fold on the dashed lines.

Fold on the dashed line.
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RESearch the prebie

~ N T —

Qur initial researeh consisiacd of first e |Idm-a-boner—®r-—~—-::—-
stearn en _JJnJ :;lm_l mJ_Jm ting It In a model boat constructac

frorm a wase Sl glto) onel flo) el \Velfieiny o
ex,)ermmammg‘w |t

in)
it

Additional gﬂ_"-' ‘l_e'arch Incltded readingssromithe Boston
Muset .Jnm WIRSCIENGESI ENngIneerng thie Future curnculum, and

an artie ,:-How inmgs\Works e Pop-Pop Boatfrom
er:sJ-'/ WAVERIMIE: com/~vrbass/pop-pop/aapt/crane.htm .



http://www.nmia.com/~vrbass/pop-pop/aapt/crane.htm
http://www.nmia.com/~vrbass/pop-pop/aapt/crane.htm
http://www.nmia.com/~vrbass/pop-pop/aapt/crane.htm
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PropoSecreative solutionss

SESPINHENS consIdereds
the boiler

— Crlelrlef2
“hange e AUl sfidgs
ge th __exhaust
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Collect Test Data -

Catalfrlalralp) | Caltalrnlelraln) Ue) Beaic fLe

" One koot Five Feet One Foot Five Feet
34.33 4.48 22.96
52.96 5.46 23.20
| (se) 6.15 41.35 4.91 25.14
= | Time
(sec) n/a n/a 3.75 20.79
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___Tug Boat -
iest Data D‘E'Average Imes

W@Un" | One Foot (sec) | Five Feet (sec)
IJ 6.26 36.60
4.80 22.66

= 50 5.59 28.77

_-Zf:‘f’f 70 7.59 37.62

= 6.10 33.93

‘ 130 7.11 35.79
150 8.16 (1) 39.14 (1)
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SEMWat deyeu think we're doing right now,
SI lérlJf‘_
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= Cree a ng a wider hull allows for a wider boliler,
> ~'~-:v ch can then be heated by two heat sources,
ultlng INn greater speed.
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Are there are other possible design variations?
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AUIHEr I tigatl'ns COuId include
r\JJJI‘JJf}a varlatlons of the boiler, hull,
rlnd EVe n ‘the exhaust system.

=
i

L — ..::'_-"-u.-_-
— ———

B =
_-. .____.—_r'_" -
- o H--_ i
= p—
—
= - F
- — —
— e e
o - e
— —
— i -
—
—
-

€ Northeastern




Now Don't Forget
| The?—‘-‘E* Model"“

o 2lleje (pc e stanaings
SWAVS the transfer of learning from a past association
o) 2l é“ Irrent one; “What do you think?”

) Emg::}g |
515 students’ attention and stimulates thinking;
= lses guestions In their minds;

-__;—-;_ ~Accesses prior knowledge & excites students;
_.-::’*:"— ‘Use a demonstration

-~ o Explore
— Students observe, record data, isolate variables,
design and plan experiments, create graphs, interpret
results, develop hypotheses, and organize their

flndlngs teachers make suggestions and provide

feedback ~'“Northeastern




The 7-E Model

B

—

o Exolelns
=N CONCEPLS, PrECEdE tERMINGIOaY; tEAChErS INtFEAUCE models
laws aplel/ociipaariasayales i suitelapitsslotileh St

EStltSTolthelr explorations I terms off new information
o Elaoggraiis
= JFJJJ ts apply their knowledge to new areas which may

rr SETNEW guestions or hypotheses; involves the transfer of
=] rnmg from one situation to another

== 4# = aluate

== Jests, quizzes, homework assignments should include
F.-::'_“'l — guestions from the investigations performed In class; ask
-~ students to interpret new data related to the
Investigations; and students should be asked to design a
new investigation

e Extend

— Allows students to demonstrate knowledge applied in a
new situation
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—— ﬂntroduced INto our
~ cUrriculum, either in
- addition to, or in place of,
some other activity in the

current curriculum.
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EXEUOIERZEATSImple Wi_ndE! urbine project:

£—t—|_0l1 ‘between Science and Engmeerlng

_-.-—"

To demonstrate the connection one can ask a few simple questions:

e What powers the wind turbine?
 |f you double the speed of the wind by how much does the power
output of the turbine change? > Northeastern
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me cross geedlonale AGIIHIHER
Puwerls the rate ofener ,J/J .h..i.;,

7¥ (Vm Voutz]
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=
—

- — Flllmy, to find the energy utilized by the

= = turbine multiply by experimentally
' determined etficiency factors.
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#Eénﬁeﬂed to and stored in a capacitor located in a little electric
vehicle: It can be later used to move the vehicle.

This educational kit lets a student explore the mechanisms involved in
harnessing the alternative energy of wind power.
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2\ s]m Turbine project

v @ &
]

/ of thi . wind turbine, n, is defined as
d outp! t/reqmred input=P_ ./ P,, <x100%.

—_— .-‘-' A ——
- e ‘-—.._—_-l—'

Nhe _E_'OTH is the power output from the turbine to the capacitor, and P;, is the power input of

m—

“the turbine, which comes from the power of the wind.

—— e el
g — L

; e | .ir-l -=:b x Apropeller x Vaverage e (Vin2 - Voutz)/2’

Vaverage (Vln +V0Ut)/2

p represents the density, here the density of air is p = 1.2kg/ms3, at STP (25°C, 1 atm);

_oriheasfern




AvSim ple/\Wind 'I?r‘b'?ne_ﬂ project

. .'{0—-0 K

.—i ‘

:L e

ticipa Lwe students will learn:

5 nﬁmdual components of the wind turbine

=
e _.__‘.-..‘-

—

OW_1C toﬂect data,
H'GW to plot the data, and
-« How to calculate power output and efficiency

e Energy harnessing, renewable energy, energy storage, electric
vehicles, etc.

.
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Avsimple Wind Turbine project

R

“;'f‘- -of the turbine envelope, which equals to nxR?

.—_’

in 1S the yelomty of air right before the turbine, V,, is the one measured
—a@rﬁr and V. Is the averaged velocity of the wind passing through the
ind turbine, then,

2)/2 [m?/s?]

out

P,,=1.2 [kg/m3] x 3.14*0.092 [m?] x (Vi,+V,,)/2 [m/s] x (V,2-V,
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=fli—Low Speed
Median Speed

Voltage (V)

=—¢=—High Speed

01 2 3 45 6 7 8 9 1011 12 13

Charging Time (Minute)

~The TElatmnshlp between P,, .and the energy stored in the capacitor, E, is

‘E,:r— Pin. < At, where At is the charging time for the capacitor.
The energy stored in the capacitor: E,= C x V?2/2,
(C is the capacitance constant, which is 3.3Farads for the particular capacitor in this kit
and V and the voltage of the capacitor when it is completely charged.)

? <Northeastern




Alsimple Wind Turk inénproject

i

High Speed

---'—f'ging (min) 12 8 6
e |
= et +{W) 0.00695772 0.013887844 0.019829333
= P,; ¢ (W) 0.23176733 0.300057615 0.376771646

Efficiency, % % %
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in be easily extended into an Engineering
by concentrating in one element of this
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r __'_';’: 9; the students can be asked to design and
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OAS struct their own blades with the purpose of
mmzmg the efficiency of this machine.
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rstandlng the Gear Ratio
= and Torgue
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http://www.wisc-online.com/objects/index_tj.asp?objID=ENG22006

PO\/\F " =Torque X«Speed

RO S &. e Power:

I ‘.. ._
=l
",

B - =
—"_.-.r_a-'

o-l;—- 35 speed — More Torque

_.-=
: ——T‘:

e
i

—_—

s\More speed — Less Torgue
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42T Gear

(G3)

MOTOR

203.7:1

Power Transmission Direction:
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“Drawbridge with Gearbox —
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	 A First Course in Engineering Design �Based on an Energy-Centered Thematic Approach
	First Year ENGINEERING COURSE DESCRIPTION AND OBJECTIVES����The course introduces Community College students to the principles of engineering design and to the scientific foundations of engineering in  applied sciences and mathematics. ��The Engineering Design Process (EDP) is outlined, input factors are examined and implementation takes place using case studies. ��The participants use the EDP, which incorporates the following elements:��1. Information gathering��2. Design methodology��3. Technical analysis based on the laws of science and mathematics��4. Implementation of the solution.
	���������Overall course objective: ��Introduce students to the engineering design process (EDP) by engaging them in cost-effective team projects. ��The participants learn to: ��1. Address practical problems.�2. Integrate previously learned skills.�3. Use design methodologies and scientific/mathematical analysis to      �    implement working solutions.�4. Use project management techniques.�5. Address intellectual property concerns. �6. Communicate ideas effectively in both written and oral formats.�7. Work effectively in a team.�8. Integrate ethical, social, safety, cost, environmental concerns �    and aesthetics in the design process.�
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