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Educational Objectives

Na SLamloTwoouV oL HoONTEC MELPOUOTLKA TN LETAO0ON TNC
BepuoTNTOC HUE AYWYN OE OTEPEO CWHAL.

Na dtakpivouv oL padntec dtadopa VALKA o€ KAAOUC 1) KAKOUC
aywyouc tn¢ Beppotntac.

Na XpnolUOTIOLOUV TOL OPYOVOL LETPNONG TWV TIELPOLUOTLKWV
OUOKEUWV.

Na kataokeualouv ypadLKEC mapaoTtaoelc oto Excel.

Students should be able to:
— Find out experimentally the heat transfer in a solid material
— Distinguish various materials into good and bad conductors of heat
— Use measuring instruments of laboratory equipment
— Create graphs in Excel



Educational Objectives

Na ouvepyalovtal o€ opAdEC.

Na avarntuéouv BETIKA OTAON OXETKA LE TOV ETLOTNUOVLKO TPOTIO
okePnc.

Na avarntuéouv Betikn otaon yla tn dtdaokaAla Tou padbnpatoc
NS GUOLKAC.

Na arnodexBouv tnv amoPn OtL ol PUCLKEC ETILOTAMEC ELvall
KOTEEOXNV TIELPOOTIKEG ETILOTHLLEG.

Students should be able to:
— Cooperate in groups
— Develop a positive attitude about the scientific way of thinking
— Develop a positive attitude to the teaching of physics course
— To accept the view that Physics is eminently experimental sciences



Context of use — Age range

AnNUOTKO — 2T’ tadén
Evotnta "Oepuotnta: H Beppotnta petadidetal pe
aywyn"

Primary education — Sixth grade (11 to 12 years old)
Section "Heat: Heat is transmitted by conduction."



Why Asterix had to leave the javelin while Ovelix holds it yet ?

Mlati o Aotepi€ avaykaotnke va abrjoeL TO OKOVTLO, EVW O
OBeAi€ To kpaTd akoua ;




We explain to children that

Kata tn petadoon tng Beppotntag HE aywyr), T HOPLOL TOU
ocwpatoC TOoU Pplokovtal o€ TmeEPLOXEC ME  uPnAotepn
Bepuokpacio petadidbouv tn BepUOTNTA OE YELTOVIKA TOUC HLOpLa
nmou Pplokovtol oe TMEPLOXEC ME YapnAotepn Beppokpaocia. H
netadoon UMOPEL Vo YIVETAL KOl OO HOPLOL EVOC OCWHOTOC OF
nopla. aAAou ocwpoatoC YapnAotepnc Bespuokpaciag, otov Tta
cwpota eival og smadn.

During the transmission of heat by conduction, the body's
molecules found in areas with higher temperature transmit heat
to the neighboring molecules that are in areas with lower
temperature. The transmission may be from one body to
another body molecules of lower temperature when the bodies
are in contact.



Video

* https://www.youtube.com/watch?v=dwcgHV
WNOQg&feature=youtu.be



https://www.youtube.com/watch?v=dwcqHVWNOQg&feature=youtu.be
https://www.youtube.com/watch?v=dwcqHVWNOQg&feature=youtu.be

O paBntec epyalopevol og opadec HeTpOUV TN Bepuokpacia
TPLWV CNUELWV pLa LETAAALKNC pABOOU TLC €ENC XPOVLIKEC
OTLYMEC:

t1: mpw tnVv tapoxn BeppotTnToC
t2: Kotd tn SLAPKELA TNC TTApOoXNC BeppoTnTaC
t3: peta tn Anén tnc Stadikaciog napoxnc OepuotTnTog

Students working in groups measure the temperature of a
three-point metal rod the following times:

t1: before providing heat
t2: during the heat supply
t3: after the heat supply process



Mewpoapatikn owataén | Experimental Setup

Monitoring program (developed using Easy
Java Simulator) (0 euros)

Arduino UNO microcontroller (12 euro)
Three thermistors (1,20 euro)

Wires (1 euro)

USB Cable (1,5 euro)

3 resistors 220 Ohm ( 0,20 euro)
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Newpapatikn étataén | Experimental Setup

http://portal.opendiscoveryspace.eu/el/node/844601



Mowa elvail N Bepuokpaoctia ota onueia A, B, C

npv tnv Beppoavon tneg paBdou ;

What is the temperature in point A, B, C before
we provide heat in the metallic rod ?



Oeppavete TN HETAAAKN paBoo yla 5 deutepoAemta.
Kataypalte tnv Beppokpaocia Twv IPLWV onUELwV o€ 5
SLOPOPETIKEC XPOVLKEC OTLYMEC HETA TNV BEppavon Tng pafdou.

Provide heat in the metallic rod for 5 seconds. Write down the
temperature of the 3 points for at least 5 different time slot after
heating the rod.

5 26 27 26




ATIO TOL OTOLYELQ TOU TIPONYOUUEVOU TTIVOKOL
NMPOOTIOONOTE VoL ATIAVTNOETE OTLC TIAPAKATW EPWTNOELG:

Study the data that has been collected and answer the
following questions:

2€ TtOLo onuelo tnN¢ pafdou n Bepuokpacia aveBnke mLo
ypnvopa ;

Nwc petaPAndnke n Bepuokpaocio ota uTTOAOUTA CNUELD
(avénBnke, pelwBnke N epelve otabepn) ;

At which point (A, B or C) of the rod the temperature
rose faster ?

How changed the temperature in the remaining points
(increased, decreased or remained stable)?




MeAetnote ta ypadnuota Kol Touc TIVAKEC TOU TIPOYPALUUOTOC
KOLL EVTOTILOTE TLC XPOVLKEC OTLYUEC TIOU TO KAOE onpelo gixe tn
neyaAUtepn Bepuokpacia Kol moLa eivat n peyaAutepn
Bepuokpaoia.

Study the graphs and real time data of the monitoring program
and find out the time slot that each point had the maximum
temperature. Find out which is the maximum temperature, too.

A



Av (€0TAVOUUE TNV HETAAALKN pABOO OTO LECO TNC, UMTOPELTE
vol evioTiioeTe 2 onpeila otnv pado mou tnv oLa Xpovikn
OTLyUN va €xouv Tnv bla Beppokpaoia ;

If we heat the metallic rod in the middle, can you find 2 points
in the rod that at the same time slot they have the same
temperature ?

heat the
metalic rod

N the middle




ErtavaAapfavoupe to i0lo melpapa LE T

TIOLPAKATW UALKA oA e SLoipOPETLKO TPOTIO.

We repeat a similar experiment with 3 rods
made from different materials.
The 3 rods must have the same length and the
same diameter.

* Yellow Brass (Kitpwoc opelyaAkoc)
e Aluminium (AAoupivio)
e Steel (AtoaAl)



2° melpapa | 2" experiment

TomoBetol e ota 3 StadopeTikd UALKA (3 paBdot pe ibLo pnkog kot idta Stapetpo)
gvav aodntripa oto (Lo onpeilo (va LoamexeL amno ta akpo tng paBdou) kot otn
OUVEXELQ TOTTOBETOUUE TIC pABSOUC OE L KATOAPOAQ UE VEPO, TO OTIOLO OTN
ouveEXeLa Ba (E0TAVOUUE YLO VoL AELTOUPYROEL WE Tty Bepuotnrac.

OL 3 pafdol mpenel va eivat Loomooa BuBLopEvoL HECO OTO VEPO KO UE TETOLO KALON
wWoTE oL udpatpol va punv emnpealouv Touc aoONTrpeC.

We attach in the three different materials (three bars with the same length and same
diameter) a sensor at the same point (to be equidistant from the ends of the bar)

and then place the rods in a pot of water, which will then warm up to operate as a
heat source.

The 3 rods must be equally immersed in the water with such an angle so that water
vapor does not affect the sensors.

el SOUrce of heat




Each sensor will be connected to Arduino in the same
way we did it in the first experiment.

steel

brass
aluminium

» __

(arduing



Adou (eotabel apKeTA TO VEPO, ETILAEETE 5
OLOPOPETLKEC XPOVLKEC OTLYUEC KOL CUUTTANPWOTE TOV
MOPOKATW TILVOKAL.

Once the water has been warmed up enough, choose
five different times and fill in the table below.

| Timeslot | Brass | Steel | Auminium __



ATIO TOL OTOLXELO TOU TTPONYOULEVOU TTlvolka TtpooTtaOrote
VOl OTTOVTAOETE OTLC TIAPOLKATW EPWTNOELC.

Study the data that has been collected and answer the
following questions.

Moo UALKO eival teploooTtepo Bepuikad aywyLpo (pLetadidetal n
Bepuotnta o ypnyopa) ;

Taéwvounote Ta maparmavw UALKA (atodAt, aAoupivio,
opelyaAkoc) pe faon tn BepuLkn aywyLHoTNTA.

Which material is more thermally conductive (heat transmitted
faster)?

Sort the above materials (steel, aluminum, brass) based on the
thermal conductivity.




MNpoPAnua!
Problem!

Av tortoBetriocoupe TIc paBdouc og VEPO LLE TTOYAKLO, TTOLAL
pafdoc vouilete otL Ba KpuwoeL o ypnyopa ; EAeyéte tnv
uTtOBE0N oaC KAVOVTOC TO TIELPOLUL.

H katataén mouv KAVOTE TPONYOUMEVWCE UE TO (E0TO VEPO
aAAaée OTav XpNOLULOTIOLNOOTE TO KPUO VEPO ;

If we place the rods in water with ice cubes, which rod you
think will cool faster? Check your hypothesis by experiment.

The ranking was done earlier with the hot water was
changed when the cold water used?




Thank you!



