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Science and Engineering
"Survival Thermos:
Design Challenge

In most (not all) households in America today, you can turn in a faucet, wait just a
few moments and have clean hot water. HOT WATER. Hot water is used Yo cook
with. Hot water is used to clean with. We use it to mix formula for baby bottles.
We bathe and shower with if. We can easily buy containers made to keep hot water
hot at the local Dollar store or Walmart when we travel. What a luxury we have.
We can easily take hot water for granted and forget that in a lot of places on
Earth, it is an effort to get hot water, and a challenge to transport it.

In this design challenge, you and your team are to design, create, and fest a
device (survival thermos) that will minimize the loss of thermal energy, thus
keeping hot water hot longer.
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Fnergy Transfer Summary

All matter is made of tiny particles that
are too small to see. The particles are in
constant motion.

Objects in motion have kinetic energy.

 Particles are objects in motion, 50 they

have kinetic energy. The faster a particle
moves, the more kinetic energy it has.

Kinetic energy is related to heat. The faster

the particles in a substance move, the
hotter it is.

Energy can move, or transfer, from one
particle to another when particles collide.
Energy always transfers from a higher-
energy particle to a lower-energy particle.
The transfer of kinetic energy from particle
to particle as a result of contact is called
conduction. |

Temperature is a measure of the average
kinetic energy of the particles in a mass.

Matter heats up and cools down because of
energy transfer at the particle level.
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After reading the "Energy Transfer Summary”, A
complete the following challenge.

Consider the glass of ice water below. The water is 15 degrees
Celsius, the Ice is O degrees Celsius, and the air around the glass
is 25 degrees Celsius. |
~a) Answer the questions in the text box
. b) Label the temperatures
- ¢) Draw arrows to show the flow of energy with in and around
the glass of ice water.

Based on the Y.,

1) Temperature is actually a measure of
the energy with
particles,

2) This is also known as energy in

3) According to science, when substances
touch and conduction can happen, energy
will flow within a system from
energy levels to energy levels?

4) The flow of energy will be greatest
when the level have a
difference between them.

!,"

5) The energf will cease to flow when the
energy levels are

What q'L'lesTioh‘s to you have about this?
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For each 3-part energy “system”, place arrows in the
direction of the energy flow.
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) $Top cad Think

Energy will always move from - to : SN

We measure heat energy by taking the -
If you have g substance. the particles of that are in q .

state have the highest ehergy and movement. The particles in the
state have the lowest energy and movement.
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Hea'i“ Transper

{Radiation, Conduction, Convection}
4 It is important to understand the processes of heat transfer when L) )
> (earning about the earth because without the transfer of heat, the processes that &
& occur within our earth would not happen. Understand that HEAT TRAVELS, cold does §
¢l not. For example, when you hold a cup of hot chocolaie in your hands, the heat e

e travels from the hot chocolate to your hands. There are three ways that heat
\ ] travels: conduction, radiation, and convection.

Conducﬂon is the transfer of heat from a warmer substance to & cooler  fug
c substance through direct contact. When tuo substances or objects come fogether,
A their particles colide. The energy from the faster moving particles (the hotter

J substance or object) is transferred to the slower-moving particles, until the "
' c particles in both substance are moving at the same speed. An example of conduction % )
c would be touching the cookie sheet that just came out of the oven. Quch! RN

4 Radiation s the transfer of heat through space on electromagnetic waves. P/
el Do you ever feel heat, but you can't see it or physically touch i? That would be -
il radiation. An example of radiation Would be vhen you are outside and you can feel
"R the sun's rays on your face. Convection Is the transfer of heat in a fluid through
("1 curvents. When you boil a pot of water, the water closest to the burner gets hot
N 5t becomes less dense and rises while the cooker, more dense fluld goes to the
L] vottom of the pot, creating a current. The warmer water rises while the cooler waterf)
3 ks, ke

The process of convection explains why tectonic plates move. Convection [y
\J currents accur in the mantle and outer core with the heat source being the center 7/
¢ of the earth. The rock closest to the core gets hot, less dense, and rises towards the iy )
el surface or crust of the earth. At the same time, the rock furthest from the core Is fue

& cooler and more dense and is pulled by gravity towards the core creating a constant )
{4 current. These currents are the most important & necessary aspect of earth N
Mg processes such as mountain formation, sea-floor spreading, and subduction. This  f
: c movemcnf also causes earthuakes, volcanoes, and conﬂnental drif’r D)




"sBupuy JnoA Bursn 3dwiold sy 4oy ARIWINS [BUY INCA

¢ {sug) sounog ¢ (8ug) e2unog L (ug) eoInog

SIOM SOULIBYL B S0P MOL PU2 SOULIDU] B St 1BYA i LdWOHd

*s1dwoid usaif oty 10} J)0 AoY] SIOBJ/UOHEULION 3L} 910U 3B PUR SBYIS USSP 304U} O} OM3 HSIA™ " YoIeasay
. '

-
i H 1




sBuipul JnoA Buisn 1dwodd Uy so) AleuiUns [BUl INOA

¢ (8ug) sounog Z (e1g) 22inog L (ONQ) 204N0S

e

“(sejcdwexa pue ‘sBumedp ‘sajou aimdesn) ;sojduiexg HoMm Lay) op G slolelnsu ue e sl JBUA ¢ LdINCHd
)ani
sydwosd uaaib sy 10} 1310 Ad] S1OBJ/UORBLIONI 3] S10U S)XEW pUR SOUS JUSISYIP 8elUl 0} 0] JISIA™ yoleasay
AT .
(. "../l\\_ (I.\L._ -




‘sBuipul JnoA Buisn dwold ey Jo} ArBLILWNS [BUL JNOA

¢ (sug) somog Z (oug) eaunog L {oug) 90in0g

*

“(sejdwiexa pue ‘sBuimelp ‘sejou ainydes) wmm._mE_mxm oM AaL) op O £ I01ONPpUOD B B S1 1BUM ¥ L3NOYd
: ~cid
"sydwosd usaIb Yy 10} 1910 ASY) SIOBJ/UCHBULIOUL SY] 910U 9)BLW PUE SOUS JUSISIIP 93U 0} OM] JISIA™ Y2Ieasay

P e —

f/!\\ . B ; f\\“




(,

._-\||r
~ sagnuIW U] awil]
¢ 0€ 82 9z b2 22 02 84 Ol VL 2L Ot 8 9 ¥ T

-
[2]]

(=3

o]
~-

©
ZF_

o
-

o
-

D
-

<
F. -

[5p)
-

&
-

ainjpiadwa)

alo|wjwlol~r]lolo

L
dn> uipjd 1no jo ssoj jooH o | eenow ) duey ums
| ainjpiadwa) swi]
taanypaedwa) Buipuy — seinipiadwajl Bupanig auljasng Jajsuni) ABsaug jpuuey)

‘01 810dwod o} BupAud Jo asn By} INOYIIM JSIDM {OY JO SSB|DBY SUNISD] Y FADY O} PasU am ‘aaydayse si ubiep nok Ji ses o} JapJo u|
*autjospg Jnok Bujed



sejnuiyy u| ewij
ge 08 82 9¢ ¥¢ ¢ 02 8L 9L vi ¢l 0 8 9 v ¢

-~
ol

o
N

o
—

o
-

-
ng

o
-

[T
—

A

2]
-~

.o

ainjpiodwej

~n|lo]lr|lw]lo|l~lwo|o

L
#SOWLIBY]L DAIAING,, JNO JO SSO| IDOH e eenia o) dusey verg:

ainjpiadwa) swiy

taanjpiadwoe} Bulpug — eanypiedwa) buinis auijesbg Jaysupi) ABiougz [prusoy)

‘SOINUIL 77 JOAO SSO| JDBY By} einspayy ‘sowsey) 1ok o_ ._0_03 _o.._ §O |WOOZ PPV '# is91 of pasu aok ‘plinq si ad{jojoid snok aduQ
[ : ...:m.mw_u ane” Suysay



Name

() V. Reflect: Answer the following questions to reflect on your thermos data.

1. How much thermal energy (degrees) did your thermos lose from start to
finish?

2. How does this compare with the amount of thermal energy lost by just
the foam cup?

3. Was your device effective? Explain your answer.

4. Inyour initial design did you use more insulators or conductors? Why did
you use one more than the other?

5. If you had an opportunity to redesign your thermos, what changes would
you make?

6. Which would you use more in your redesign, insulators or conductors?
Why?




On the attached sheet, design a final draft for an advertisement for your
survival thermal device. |

Ad MUST to have the following:
1) A brand name for your device that is unlike anything else.
2) A slogan that is connected to the purpose.
3) Product uses. : '
4) Reference to your data results to support effectiveness your device.
5) Reference to the science of your design using the words
a. “Thermal Energy”. |
b. “Transfer”

¢. “Insvlator”
d. “Conductor”

Quadlity Considerations To Address:

1} Uses the entire space.
2) Work is in color.

3) Work is neat {no erase marks, spelled right, neat coloring,
sharp line and design)

Why Use Dawn
Dish Soap? .

Mot 21l dish 30815 ara crealed eipial. Here srd some
raasans Dawn |3 the right chalce, every tme,

LT
3

* Amgrica's Bost Selllng Dish Soap,
+ Provldes up bo 500% lass erublbing®

+ Dawn b 5o versatile, it can by used to dean ANy o
wther ilems around your home, e

Example of Effective Advertisement



¥R ALL ,
AND b5 REQEEMAR)
ITED STATES TAS,
LRESERVEMANK.

Name:

The Thermos | chose was . (Make sure to put who made the
thermos you chose.} '

The reason | chose this thermos (must be more than just because how it looks)

Was this thermos made out of more insulators or conductors? How did this affect how well the
thermos performs?




