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Population Profile and Engineering

2008 Enrollment

Kindergarten First Second Third Fourth Fifth
Steady State

total 632 124 114 115 112 90 77

Classrooms SiX five four four three three
07-08 Demographics
location white  Black Hisp. Asian/Am. Multi-racial Minority total

DL Jamerson | 43% 40% 5% 2% 10% 57%
Area A | 45% 37% 6% 5% 7% 55%
District | 60% 20% 10% 4% 6% 40%
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An Integrated Experience for
Elementary Engineering Education

This presentation;

e highlights the elements of an integrated engineering
curriculum installed in an elementary school.

e will be of interest to those focused on the
implementation of engineering education efforts that
go beyond single lessons or grade level efforts.

e Integrated Engineering Units of Study

® Jamerson Design Process

® Reading-Integration

e Grade level link(s)

e Learning Community Professional
Development Activity
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Integrated Engineering Units of Study

Why bother with this?

grade Reading Mathematics Writing Science
% level % Lowest25% oplevel % Lowest25% 0 Making % level
3orup makelearning 3orup make learning the writing 5 o up % Title |
. gains gains standard
13 A scores available from Florida Department of Education

11- / (alevel 3 score is the expected performance for a child in that topic.)
A

12
FIORIDA SCHOWL [CH=AisN=S]
ﬁ) A 75 66 71 73 82 50 65
09- | B 66 45 68 84 75 39 71
10
08- | A 70 68 66 76 78 62 67
09
07- | B 69 65 64 57 75 25 64
08
06- | C 66 57 62 57 68 29 63
07

°C1Ammson P 0101000 |
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An Integrated Experience for
Elementary Engineering Education

e Integrated Engineering Units of Study

® Jamerson Design Process

® Reading-Integration
e Grade level link(s)

e Learning Community Professional
Development Activity
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Integrated Engineering Units of Study

Grade level
Engineering Physical Science Earth Science Life Science
Nature of Science Gravitational Electromagnetic Natural Space Life Ecosystems
and Engineering and Resultant Force & Resultant Resources Exploration Processes
Interaction Motion Motion
units
.
S 8
o 2 °* Year separated into four sections
@]
B O |
e  Students work with homeroom teacher most of the day
°* There is no “Engineering” period or class, engineering education is
o integrated into the teachers lesson plans for the whole day,
c
=% everyday.
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Integrated Engineering Units of Study
Kindergarten

Engineering Physical Science
Nature of Science and Gravitational and Electromagnetic Force
Engineering Interaction Resultant Motion & Resultant Motion
12 Science, Inventors Humpty Dumpty; Goldilocks & Jack be Nimble
Sl and Engineers 3Bears; London Bridge; J&J |
o o o

(%) o o
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R T s
= ¢ .
TRt
€3
23
mol °
B R
9 o o L
T 2
S8
£ e
C o
=0

DOUGLAS L.
JAMERSON,r.
Cenle[r l!;r”l;l;th:s:n‘alics
and Enginee




Integrated Engineering Units of Study
Kindergarten

Engineering Physical Science
Nature of Science and Gravitational and Electromagnetic Force
Engineering Interaction Resultant Motion & Resultant Motion
a Science, Inventors Humpty Dumpty; Goldilocks & Jack be Nimble
=) I and Engineers 3Bears; London Bridge; J&J |
e scientific processes, e force as a push/pull workings of a
o2 including observation o force as a vector candle
o § & tools (direction & magnitude) workings of a light
25| e teamwork e safety bulb
»n O] e distinction between e properties of materials distinction between
scientist, inventor, & scientist, inventor,
engineer & engineer
? » ©® Sources ofenergy e work (force applied Jamerson
$ o e changes in lighting through a distance) Design Process
5 8 over time
5 3l ® Thomas Edison and
his role
§ ol ® units as a e non-standard units for qualitative
E = component of footprints measurement
< § scalars of light
23 intensity
o
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Integrated Engineering Units of Study

Kindergarten

Earth Science

Natural Resources

Space Exploration

% Jack & Jill; 3 Billy
= Goats; London Bridge
e what are natural
%) resources
o
C o e how are natural
g S resources used
n o e how natural resources
can be conserved
I .
£ 0 e sources of water over
o 2 time
[ .
S £ e George Washington
G S Carver & crop rotation
o [ o L
2 e ordinal position
c . .
c o e liquid (volume)
(D}
2 o measurements
§ o
O
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3 Little Pigs/ Jack & Jill

forces of weather
affecting structures
properties of materials
states of matter
effects of the sun on
various materials

temperature

measurement in degrees

count by 2s
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Integrated Engineering Units of Study

Kindergarten _ _
Life Science

Life Processes Ecosystems

1% Animals as Engineers Goldilocks &3 Bears

c

X S (R

e life cycle e people’s effects on other’s

[% e offspring environments
§ o e predators e humans encroaching on

o . ) .
2 c e body parts as tools animal’'s environment
n O e Dbasic needs of living e animals interaction with

things their environment
e physical characteristics

o | e
s o engineering ways to habitat
% O make life “easier’ or o ammal{ec;osystem response
58 “hetter” to man’s impact
R e
O
T © e measurement in time e counting scalar quantities
58 e graphing
c O
=S
=0
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Integrated Engineering Units of Study

Engineering
Nature of Science and
Engineering Interaction

First Grade

Physical Science
Electromagnetic Force

& Resultant Motion

Gravitational and
Resultant Motion

12 Science, Inventors
=) I and Engineers
e scientific processes,
[% including observation
L o
C o & tools
25| o teamwork
» O e distinction between
scientist, inventor, &
engineer
(@)} .
S, Jamerson Design
s o Process
=S o e Design constraints
D S _
5 3l e Magic school bus
0
2 , ¢ mMmeasurement
@©
c o ® numbersvs scalars
23
85
=0
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John Henry

force as vector
simple machines
gravity

scientific probeware

concept of work & energy
Concept of machines
making work “easier”

Henry Ford & assembly line

Distance
measurements
Length in S.I. system

Concept of Wave

What is a wave
What is light

What is sound
Concept of a simple
circuit

Waves in force fields
Reproduction of a simple
circuit using icons

demo of measuring

Wave length
measurement
Schematic diagram
(circuit)




Integrated Engineering Units of Study

First Grade _
Earth Science
Natural Resources Space Exploration
12 What are Natural Weather & Flight
S Resources? . | .
e |dentification, states of e Wweather tools

[4) matter e water cycle
§ § e Concept of an atom e energy from the sun
25 e Properties of materials | e effects of the sun
n O for insulation e Window and its use
R I S, it i
< e Energy transfer o Pressure/lift
& o between phases of e Engineering of flight
S £ matter e Wright Brothers & early
c O .
w O flight
T
2 m e (ualitative e Measurement in degrees
g5 measure of e Countby?2s
< § internal energy
C o
= O
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Integrated Engineering Units of Study

First Grade _ _
Life Science
Life Processes Ecosystems
%) Life Cycles Plants in the Environment
(=3 H
e life cycle focusing on e plants in the environment
[% plants, after a review of | e role plants play in the
S 8 animals ecosystem
2 % e Dbasic needs of living e adaptation of plants in the
n O things ecosystem
o N N T
<, e energy cycle * energy conversion plants
3 *% e food web e Optimization of growth
£ 0 parameters
o C
c O
w O
0 B
ER e measurement in time e measure plant growth as
& § function of light duration
E S e graphing
=0
"’»‘& DOUGLAS L.
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Integrated Engineering Units of Study

Engineering
Nature of Science and
Engineering Interaction

Fourth Grade

Physical Science

Gravitational and
Resultant Motion

Electromagnetic Force
& Resultant Motion

%) Science, Inventors
S and Engineers
e comparison of
[ scientists, inventors, &
§ 1 engineers
(&) . e
2cle scientific method
n O| e scientific probeware
e Jamerson Design
Process
2 | e Elijah McCoy and his
&8 inventions
)
£ 0
o) C
c O
w O
S
Z »| ¢ Timelines of inventions
£ o
o O
c O
85
= O
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Response of an Object in a
Gravitational Force Field

Newton’s Laws of Motion
Types of energy: potential,
kinetic

guantitating resultant
motion

calculation of work and
power

drawing schematics
system losses

multiplication

graphing
units

Calculating Energy and

e mass and force

e simple and parallel circuits

e role of electron as a source
of charge

e sources of energy

e gear ratio (MA)

e calculation of work and
power

e design application of solar
vehicles

e reading & interpretation of
real technical drawings

e multiplication
e units




Integrated Engineering Units of Study

Fourth Grade _
Earth Science

4

.w‘,

Natural Resources Space Exploration
8 Early Tribes of Florida Early Explorers
S| ____Solar Energy i Settling in Florida
e availability and usage of| e concept of world at the time
[% natural resources e purpose of fort locations
§ § e early tools (simple e construction of forts
9 c machines)
& 3
e calculating buoyant force e design constraints of
e drawing free-body building forts
= diagrams e fort location optimization
gz e use of natural resources| e material testing
= to solve a problem e schematics
R e
=3 e calculating volume  distance concepts
£ o e calculating mass and e map scales
23 weight, force, density e density
=S
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Fourth Grade

Integrated Engineering Units of Study

Life Science

Life Processes

Ecosystems

8 Florida’s Plants Man’s impact on Florida
S| _________SettlinginFlorida _________________ . Ecosystems
native plant structure adaptations of plants
[ adaptations and animals
§ § photosynthesis focus on water quality
2 c transpiration effects on plants /
n O absorption of minerals animals
e uses of plants for mankind e design water filtration
e building materials from plants systems
£ e ‘“treating” materials for use e rate concepts
o *‘G% e blueprints « testing regimes
£ o e detection instruments
0
g2 e measurements : ;nvea':’l‘j;trii rate ’
o3 e graphing INng restits
3 S e approximation
= O
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Fifth Grade

People and . . . . .
Processes Physical Science Earth Science Life Science
Nature of Gravitational Electromagnetic Natural Space Life Processes | Ecosystems
Science and Force and Force & Resultant Resources Exploration
Engineering Resultant Motion Motion
Interaction
Scientists, Bridges Application of Conservatio Space Development Earth’s
S Inventors, & Magnetic and n of Natural | Engineering | of Plants and Environment
= Engineers Electromagnetic Resources Animals
Force Fields
escientific eidentification of eidentification of eman, erosion, & | ecomparison to ehuman body eanimal adaptations
o processes forces (tension, forces / fields weathering’s to Mars; Earth’s systems einherited vs.
o g) einfluential people | torsion, & esimple and parallel effects on moon environ- functions acquired traits
g o | inscience and compression) circuits used in natural ment esystem eevolving of animals
g g engineering acting upon creation of telegraph | resources e NASA'’s history | interrelatedness
7 IRL bridges eelectromagnets econservation & future ecell structure
emass and weight escientific method egravity / force in | eheredity’s
econcept of gravity space (planets) effects
eapplying odifferent types & emeasurement of eroles of eimpact of eroles of eimpact of
r:” Jamerson Design | uses of bridges forces engineering NASA engineering engineering on
Q Process ecalculating of forces | eimportant people in | econtrol for engineering on emedical environment
8 edifferent estrategies to create these fields & their man’s use; society devices & scurrent negative
@ engineering equilibrium contributions control to protect | erobotics for prosthetics impacts and
=1 fields elive & dead loads eimpact of man manipulating emodern solutions
«Q stechnological edistributed load technology on eimpact on materials diagnostic ehumans ability to
8 improvements eRoebling family & society society instruments for change environment
g over time contributions esystem losses econtrolling system econservation,
% ofree-body diagrams beach erosion visualizations recycling and
o eseawall design emechanical reusing
advantage
S emeasurement emeasurement emeasurement erate concepts eplace value eratios emeasurement
S Z | eestimation egraphing emultiplication ecomplex units epowers of 10 ecalculating epercentages
8 2 | eproblem solving escalars & vectors edivision (i.e., cm3/gms, erounding mechanical
% d ealgebraic thinking Newtonsmeters) eratios advantage




An Integrated Experience for
Elementary Engineering Education

e Integrated Engineering Units of Study

® Jamerson Design Process

® Reading-Integration
e Grade level link(s)

e Learning Community Professional
Development Activity
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How can I use these
materials to design a
fast car with a limited

energy supply?

Jamerson Engineering Design Process

Teta__
1. [30cm| 3s)ig
2 [27cm| 35
3 [33cm|3s]er

1. Identify the design problem.
2. Clarify the design limitation

T1 andrequirements.

3. Investigate (research) the

2. Choose the best option and

i : explain why.
1. Test and evaluate the design 3. Develop a design model or
solution. prototype.

2. Modify the design to meet
developing needs.

Examples of Designed Based Activities
House design & Household utensil  Magnetic powered Erosion prevention
Monument design  Fort wall design
lunchboxes
cookers drawings designs , |
]AlchERSQN,m. %ATE
onte for Mathoma T




An Integrated Experience for
Elementary Engineering Education

e Integrated Engineering Units of Study

® Jamerson Design Process

® Reading-Integration
e Grade level link(s)

e Learning Community Professional
Development Activity

8
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Reading Integration

Science Unit Literature Reading Focus Engineering
grade  ofstudy Titles Strategy/Skill Connection
« Gravitational Humpty Phonemic awareness, Build and test appropriate devices to
Force / Resultant Dumpty making predictions, prevent Humpty Dumpty from falling
Motion sequencing, drawing off the wall and ways to protect him
conclusions from breaking if he fell off the wall
. Gravitational John Cause and e_ffect, mgin Build b(_)ats for John Henry and test
Force / Resultant HeNry and supportlng Qetalls, them; smk.and fI'oat, test for push
Motion comparison of different and pull with “wind” power.
versions of John Henry
_ It Could Classifying Describe, classify, and sort the
2 Life Systems Still be a various characteristics of mammals
oo Mammael . __usingpictures.
Space _ Magic School Separate fact and fiction, Design a space suit in order to
3 Exploration Bus Lost in drawing conclusions, survive on a student selected planet.
Solar System summarize
Natural The nonfiction text elements Build, test clay dugouts; Mass
4 Resources Calusas to deepen text measurements, weight calculations;
comprehension , draw and buoyant force determination.
____________________________________________ conclusions /fsummarize.
Electromagnetic Edison Main ideas, supporting  Build and test circuits, telegraph,,
S  Force/ Resultant details, predicting and identify changes due to advances in
Motion drawing conclusions communication.

DOUGLAS L.

JAMERSON jx.
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and Engineering

| FLATE ]




An Integrated Experience for
Elementary Engineering Education

e Integrated Engineering Units of Study

® Jamerson Design Process

® Reading-Integration
e Grade level link(s)

e Learning Community Professional
Development Activity
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Measurements:
Simple to complex
and every year

Grade level link(s

Fifth grade

Fourth grade Second grade

First grade

J 5 g ", ) . 7
DOUGLAS L. Kindergarten
a JAMERSON r.
Center for Mathematics

and Engineering




An Integrated Experience for Grade level link(s)
Elementary Engineering Education

grade Gravitational Force and Resultant Motion Strand

Introduce forces as push or pulls o Build chair to support mass of 2 different

through fairy tales: Goldilocks, Goldilocks dolls
Humpty Dumpty, The 3 Bears. e Finds ways to keep Humpty from falling / design
Personal Protective Equipment

st Introduce work through the folk ® Build puff “steam engines”
tale of John Henry ® Build boats that float and move by wind power.

® Build lunch box with healthy foods that for J.H.

® Build a marble drop which meets specific

nd Introduce potential and kinetic _ o
design criteria.

2 energy as well as friction.

rd Introduce mechanical advantage

3 of work through simple machines
as well as finding mass in grams
and weight in Newton.

%
L& DOUGLAS L.
JAMERSON,r.
Cenletrc;lir’*h[ll;t‘n‘xe;atms
g

@ Design a pulley system with specific mechanical
advantage requirements.




An Integrated Experience for Grade level link(s)
Elementary Engineering Education

grade Gravitational Force and Resultant Motion Strand

th Introduce calculations of volume, ® Build and test clay dugouts
4 density, buoyant force, power, live
and dead loads, as well as the
construction of free body diagrams
and technical drawings. ® Sketch technical diagram for a K’Nex car.
® Build car, test, measure and calculate
performance parameters.

e Calculate buoyant force and create free body
diagram

th Introduce various types of bridge ® Calculate forces and show applied forces
S designs, various forces acting on through free body diagram
a bridge (tension, torsion,
compression). Calculate their
strength, distributive load, state of

failure. ® Complete a cost analysis of their bridge design.

® Design, build model bridge scaled to a design
criteria load. (fails when expected to do so)

| FLATE ]
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An Integrated Experience for
Elementary Engineering Education

e Integrated Engineering Units of Study

® Jamerson Design Process

® Reading-Integration
e Grade level link(s)

e Learning Community Professional
Development Activity
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An Integrated Experience for
Elementary Engineering Education

Science
@ Quartz has an interesting property
Quartz Crystal when it is compressed.

Air Bag Technology
STEM

Learning Community Professional Development Activity

Y
|

';‘ "*j-‘ DOUGLAS L. ;'i;i:
i JAMERSON jr. e
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An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education
Science

@ Quartz has an interesting property
when it is compressed.

@® Forceis a pull or push.

@® \Work is done if the force moves

thing.
These two crystal >omething

planes are parallel to
the applied force

DOUGLAS L.
JAMERSON r.
Center for Mathematics
and Engineering




An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education

A volt meter measures the difference STEM Engineering |
between the energy level at the red ® The voltage (energy) difference
terminal and the energy level at the between the red wire and the black

green terminal. wire goes up and down.

Piezoelectric

@® The voltage (energy) difference
material

between the red wire and the black
wire goes up when the crystal is
compressed.

@® The voltage (energy) difference
between the red wire and the black
wire goes down as the crystal
returns to its original shape.

@® Early application- vibrator in a
handheld microphone.

@® Where does the force come from
to make the microphone
piezoelectric material vibrate?

DOUGLAS L.
]AMEHgQN,m.
Center for Mathematics
and Engineering




An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education

A volt meter measures the difference STEM Mathematics |

between the energy level at the red ® The voltage (energy) difference
terminal and the energy level at the equals the voltage value on the red
green terminal. wire minus the voltage value on the

black wire.

Piezoelectric
material

@® The work done is the value for the
force multiplied by the distance the
crystal compresses.

@ For this sensor, if the force applied
equals 200 Newton and the distance
compressed equals 0.01 meters,
how much work was done to
compress the sensor?

200 Newton multiplied by 0.01 meters equals 2 Newton-meter.
Note: 1 Newton-meter is also called 1 Joule

DOUGLAS L.
JAMERSON,r.
Ceme[r lh[)rulISI;(‘h:;r‘nva(ics
and Engineering




An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education

Sodium Azide

QO

NaN 3

%
L O DOUGLAS L.
JAMERSON, r.
Cenlei&l%ﬁh&l;t‘n‘;;atms
g

. Science
Sodium atom @® The airbag's inflation system
uses a hot blast of the

Nitrogen atom nitrogen to inflate the airbag.

Oxygen atoms O

Potassium atom

Potassium Nitrate

KNO4




An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education

Py . Science
Sodium atom @® The airbag's inflation system
uses a hot blast of the

Nitrogen atom nitrogen to inflate the airbag.

Oxygen atoms _ _
Engineering
@ The reactants can be packaged as
two solids in a container.

Potassium atom

OO0

Sodium Azide Potassium Nitrate

QO

NaN 3 KN03
(solid state) (solid state)
v

/' Cp Nitrogen |n the gas state

3 heat
DOUGLAS L.
@MERSON IR.
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An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education

Piezoelectric
material sensor

Engineering

@® Sensor triggers when bag
should inflate. (The force
from a 15 mile per hour
collision with a brick wall)

DOUGLAS L.
JAMERSON r.
Center for Mathematics
and Engineering

Cutaway cartoon view of a car steering wheel.




An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education

Airbag deployed

Piezoelectric
material sensor
detects impact

KNO3

Engineering Potassium
_ . Nitrate
@® bag is made of a thin, nylon
fabric, which is folded into Sodium
the steering wheel or Azide Nierogen gas
dashboard or, more recently, . g EeN 8
NaN, inside the bag

the seat or door.
Cutaway cartoon view of a car steéring wheel.

DOUGLAS L. Fe=r
JAMERSON jx. :
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An Integrated Experience for Air Bag Technology-STEM
Elementary Engineering Education

Py . Science
Sodium atom @® The airbag's inflation system
uses a hot blast of the

Nitrogen atom nitrogen to inflate the airbag.

Oxygen atoms _ _
Engineering
@ The reactants can be packaged as
two solids in a container.

OO0

Potassium atom

o
Sodium Azide Potassium Nitrate
Mathematics
@® The volume of the gas at
atmospheric pressure can be
NaN 3 KNO3 calculated.
(solid state) (solid state) ® The ti.me it takes to blow up a bag of
the nitrogen gas can be measured.
)
o

/' Cp Nitrogen |n the gas state

3 heat
DOUGLAS L.
¢AM;~;5§QN IR,
Center for Mathematics
d Eng i

| FLATE ]

sf_ '



An Integrated Experience for Selniaiaiaiataiatatatai i T
Elementary Engineering Education

For more information about the Math and
Engineering program at Douglas L. Jamerson, Jr.
Elementary School in St. Petersburg, FL,

® Integrated Engineering Units of Study

| Thanks for
® Jamerson Design Process your interest in

® Reading-Integration Elementa_ry
Engineering
@ Grade level link(s) Education!!

e Learning Community Professional
Development Activity

website at www.jJamerson-es.pinellas.k12.fl.us,

Agp

DOUGLAS L. “riaren
JAMERSON ). 37
Cen(e{r ll;r’";l;(h;:n‘alics :
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An Integrated Experience for P T T m == = -
Elementary Engineering Education

For more information about the Math and
Engineering program at Douglas L. Jamerson, Jr.
Elementary School in St. Petersburg, FL,

® Integrated Engineering Units of Study

Thoughts,
comments,
® Reading-Integration questions?

@ Grade level link(s)

® Jamerson Design Process

e Learning Community Professional
Development Activity

website at www.jJamerson-es.pinellas.k12.fl.us,

Ep

DOUGLAS L. Fecaten

JAMERSON ). S
Cen(e{r ll;r’";l;(h;:n‘alics -
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An Integrated Experience for P T T m == = -
Elementary Engineering Education

Detail, details, maybe we do need the details. e e e — e ———— —
Annual ASEE
Title Conference & Exposition
(@) Engineering an Elementary School 2008-1487 | ' .. _ ‘

Environment to Enhance Learning. 1) Google ASEE & papers

(b) Integration of Elementary Engineering | 2007-1901
Elements into the Language Arts
Programs

(c) Supporting Math and Science through
Elementary Engineering in Elementary
Education. | e e e e e — - - -

(d) Engineering is Elementary: An 2007-8
Engineering and Technology Curriculum
for Children.

(e) Essential Elemer_1t Ex_amples of 2006-1158
Elementary Engineering in Elementary
Education.

';‘ "*j-‘ DOUGLAS L. ;-2;:
]AMERSON, JR. gﬂ

ELEMENTARY

Center for Mathematics 4 {55
and Engineering n

2) Use ASEE Search Engine
with either name;

Richard Gilbert

2007-1857 Marilyn Barger




An Integrated Experience for
Elementary Engineering Education

Supplementary Information



People and

Processes Physical Science Earth Science Life Science
Nature of Gravitational Electromagnetic Natural Space Life Processes Ecosystems
Science and Force and Force & Resources Exploration
Engineering Resultant Motion | Resultant Motion
Interaction
Scientists, Humpty Dumpty Jack Be Jack & Jill 3 Little Pigs Animals as Goldilocks & 3
- Inventors Goldilocks & 3 Bears Nimble 3 Billy Goats & Animals as Engineers Bears
5 T M - London Bridge Engineers Animals as
~ - London Bridge 3 Little Pigs 3 Billy Goats Engineers
Engineers Jack & Jill Jack & Jil
3 Little Pigs e
escientific oforce as a push and | eworkings of a ewhat are natural oforces of elife cycle epeople’s effects
E%’ processes, pull candle resources weather affecting | eoffspring on other’s
g' including egravity sworkings of a light | ehow are natural structures epredators environments
o observation & esafety bulb resources used eproperties of ebody parts as ehumans
2 tools eproperties of edistinction ehow natural materials tools encroaching on
o steamwork materials between scientist, resources can be estates of matter ebasic needs of animal’s
g edistinction inventor, & conserved eeffects of the living things environment
g between scientist, engineer sun on various ephysical eanimals
o inventor, & materials characteristics interaction with
engineer their environment
eJamerson eblueprints & esources of energy | esources of water eblueprints & enature’s eman’s impact on
m Design Process footprints echanges in over time footprints engineers animal’s habitat
=] lighting over time eGeorge eengineering as eanimal /
g = eThomas Edison Washington a way to make ecosystem
8 8 and his role Carver & crop life “easier” or response to
= rotation “better” man’s impact
w S
Q
) numbers and emeasurements equalitative eordinal position stemperature emeasurement ecounting scalar
8 = | scalars measurement of eliquid (volume) measurement in in time quantities
8 Q light intensity measurements degrees egraphing
= ecount by 2s concepts
(72}




First Grade

People and
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The challenge:

Early efforts to adapt the airbag for use in cars were restricted by prohibitive prices and
technical hurdles involving the storage and release of compressed gas. Engineers
wondered:

If there was enough room in a car for a gas canister ?

Whether the gas would remain contained at high pressure for the life of the car?

How the bag could be made to expand quickly and reliably at a variety of operating
temperatures and without emitting an ear-splitting bang?



An Integrated Experience for
Elementary Engineering Education

Airbag Information
The design

Material:
The bag itself is made of a thin, nylon fabric, which is folded into the steering wheel or
dashboard or, more recently, the seat or door.

The airbag's inflation system :

The system uses the reaction of sodium azide (NaN3) with potassium nitrate (KNO3) to
produce nitrogen gas. Hot blasts of the nitrogen inflate the airbag. Similar to rocket
technology but at a much, much smaller scale, the inflation system uses a solid propellant
and an igniter. Small solid-propellant inflators (see How Rocket Engines Work for details)
were manufactured that burn extremely rapidly to create a large volumn of gas to inlfate the
bag..

The airbag's inflation system :

Upon impact and the generation of a spark do to the voltage created when the crash impact
compressed the quartz's the bag then literally bursts from its storage site at up to 200 mph
(322 kph). The gas quickly dissipates through tiny holes in the bag, thus deflating the bag
S0 you can move. Even though the whole process happens in only one-twenty-fifth of a
second, the additional time is enough to help prevent serious injury. The powdery
substance released from the airbag cornstarch or talcum powder, which is used by the
airbag manufacturers to keep the bags pliable and lubricated while they're in storage.


http://science.howstuffworks.com/rocket.htm

