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The Apple Story offers a narrative introduction to the subjects of food/fuel and energy and the
concepts necessary for pupils to get an intuitive understanding of the role of fuels in our life.

The story setting is an everyddéfe environment, and tellsbout food and natural processes,
which are familiar for children of agel2.

During production of the story and the illustrations, the authors have imagined roughly 7 or 8 year
old children hearing the story. For this reason, hydrogen and fuel cellsoarmaentioned

SELX AOAGt&d |1 26SOSNE adzyt AIKGS Fdz§t LINE RdzOSN&A
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purely technical system consisting of Sun,ceNs, electrolyzer, hydrogen, and fuel cell.

In particular, the story deals with:

- forces of nature as agents in natural and technical processes
- energy as a substandike quantity carried by the agents representing forces of nature

The story introduces pails to concepts and keywords used in the following didactical path.

With this document, the teacher will learn to recognize and apply the concepts presented in

G1 @RNRISY kKYRoXdABKI OSTL2HI ' YR gKeKé C¢KAA aKzdz
metaphorical expressions presented in the story. The same metaphors should be recognized in the
fly3dza 3S 2F OKAft RNBYyQa RA&AO2dzNASa YR gNAGAY3
The aim of this guide is to help identifying the metaphors ushdn speaking about forces of

nature and energy, and the analogies we use when comparing forces of nature.

Ly GKS 3IdzARS ¢S LINBaSydasx LI3IS o6& LI IASX
- the pats of text which the analysis refers to;
- the analogies between different forces of nature;
- the metaphorical expressions and the underlying metaphor(s);
- [in square brackets] remarks, additional consideration for the teacher, ideas for further
discussion.

! Note that an analogy between two subjects is constructed when the same metaphors are used to explain the two
subjects. Ananalogy is@dy AT SR 6& (KS LINBaSyOS 2F aftA1Sé¢ 2N dadzOK |
body is like the fuel for the car. The metaphors behind this analogyrage: IS @OWERFYISUBSTANCEOOD IS A
(POWERFYISUBSTANCEUel and food allow the mactes (car and body) to work

/]

FCHgo has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (JU) under grant
WLFCHE.  agreement No 826246



FCHg(!

Discover the energy of hydrogen

The Apple Story: Text

p.1. Anna is with her parents at the nearby gas station. She comes from the store. Her father

bought her an apple because she said she was very, very hungry. Her mother smilingly says that

the fuel she puts in the gas tank of their car is food for the Aana eats her apple right away to
GFdzSt dzL¥ FyYyR (2 a3SG KSNI SyaiaySa NHzyyAyIde &
father.

p.2. At home, Anna sees their big apple tree in the yard. It is early Spring. The tree has beautiful
new light greerleaves. There are still blossoms, and the first tiny apples can be seen hanging from
the branches.

It is starting to get darker. Her parents call Anna to dinner. Soon it is time for her to go to sleep. As
Anna is falling asleep, she thinks that she camllyavait for the first apples to grow and become
ripe for her to eat!

p.3. In the Summer months that followed, the tree slowly changed. Its leaves grew denser and
darker green. Many of the little apples fell from the tree and covered the ground. Thase th

stayed on the branches of the tree grew bigger and bigger. And very slowly, the skin of the apples
turned a golden red.

During this time, the Sun shone, it rained, and the wind blew through the branches and leaves.
Unseen by Anna and her friends whaeof played in the yard, forces were at work changing the
tree and making the apples grow. And these forces worked tirelessly, day and night, all Summer
long.

p.4. Much of the work of these forces was done in the leaves. On warm, sunny days, in the dry
summer wind that gently blew through the tree, the leaves pushed out a lot of water into the air,
and the wind carried it away. The water that went away with wWiad needed to be replaced in

the branches and leaves. The tree drew this water up from under ground where the roots of the
tree reached as deep as they could, like big hands in search of water. They took up all the water
they could find.

p.5.Butsomeofl KS ¢ GSNJ Ay (GKS tSI@Sa KIR 0SUGGSNI GKA
sunlight striking the leaves and with the air that went through the pores into the leaves.

p.6. By joining and blending, they created food. Like ghosts, water, light, and tedrireb each
other and disappeared. In their place, a powerful new agent appeare@0OD.

p.7. Together, sunlight, air, and water were very powerful. Especially the light from the Sun
brought plenty of energy with it. As water, air, and light joined, tfregd their energy. The food
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took up the energy given to it by the three ghostly substances. It became a powerful substance in
their place.

The food kept all its energy until it was needed, until it was used to make the tree grow and be
strong. And untilt was used by people and animals who would eat the fruit of the tree.

LJpby ® ¢KS F22R aSNWUSR (KS (NBS AGaSt¥Fed LG YIRS
seeds in the apples. When an apple fell to the ground, it could produce a new treé fro@ S S R X

And the food was also there for Anna, and her friends, and her parents. It could serve anyone who
ate the beautiful apples the tree was making.

p.9. Food was continuously produced in the leaves from air, sunlight, and water, all summer long.
Fromthe leaves it travelled into all parts of the tree and into the growing apples. In the apples, the
food was stored it was not used right away. It was there for the future, for Fall, for Anna.

p.10. On a beautiful Fall day, Anna is playing in the yaid lvét friends. They are playing long and
hard, tirelessly, it seems. They see the tree with its big, red, ripe apples. They go to where a
branch, heavy with apples, is hanging especially low. They each pick what they think is the most
beautiful apple.

Buteven children can get tired. They eat their apples. Right away they feel their energy return.
lYYlFQa Y2GKSNJ A& t221Ay3 2dzi FNRY (KS gAYyR2¢
FNBE ff OKINBSR | 3FAYyHE
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The Apple Story: Analysis

Anna is with her parents at the nearby gas station.

“ She comes from the store.
% "q Her father bought her an
} apple because she said she
was very, very hungry.

Her mother smilingly says
that the fuel she puts in
the gas tank of their caris
food for the car.

Anna eats her apple right away to “fuel up”and to “get
her engines running.”

“It seems your batteries are recharging,” said her father.

a1 S NI BrilinglySshls that the fuel she
LiJdzia Ay GKS 3Ira Gy

Analogy:

The food for the body is like the fuel for the
car.

Underlying metaphors:

FUEL AND FOOD ARE BGUBSTANCES

THE CAR AND THE B@IRE BOTH MACHINES

Other connected metaphors:

SUBSTANCES ARE ENER®RIERSHE BODY AND TH
CAR ARE THE COUPLERSHANGERS

wa! Yyl SFia KSNI I LILX
FYyR (2 a3Sd KSNJ Sy3aax
mentioned aboved present when Anna feels
the effect of the apple in her body.]

GQLG &aSSya e2dzNJ o6k G
KSNJ FI GKSNIE

Metaphor:

THE BODY IS A CONERNDOF ENERGY
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At home, Anna sees their big apple tree in the yard
It is early Spring. The tree has beautiful r
green leaves.

There are still blossoms,
and the first tiny apples
can be seen hanging
from the branches.

It is starting to get darker.
Her parents call Anna to !
dinner. Soonitis timefor A
her to go to sleep.

As Anna is falling asleep, she thinks that she can hardly
wait for the first apples to grow and become ripe for her
to eat!

K KKK E KR

=2

O(

SRR

LJCD I3

I SNJ LI NBy i
G2 32 G2 f

x
(n> Qx

®! YY I Q& dsacrésidre §s pdver
through food she gets at dinner or eating the
apples when they are ripe. The food restores
the energy in the body.]




FCHg()!

Discover the energy of hydrogen

In the Summer months that followed, tf
tree slowly changed. Its leaves gré
denser and darker green. Many of:
the little apples fellfrom the tree a
covered the ground.

Those that stayed on the
branches of the tree grew
bigger and bigger.

And very slowly, the skin of the
apples turned a golden red.

During this time, the Sun
shone, it rained, and the
wind blew through the
branches and leaves.

Unseen by Anna and her
friends who often played

in the yard, forces were

at work changing the tree
and making the apples grow.
And these forces worked
tirelessly, day and night, all
Summer long.

GXU0KS GNBS atzg¢gteXxX o
[the tree grows like Anna]

G5dzNAYy 3 GKA& GAYSXE
Metaphor:

SUNLIGHTRAIN AND WIND ARBRECES

[More scientifically the forces of nature in thi
story are light, water and CO2 in the air.]
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Much of the work of
these forces was done
in the leaves

¥ On warm, sunny
days, in the dry
summer wind that
gently blew through
the tree, the leaves §
pushed out a lot of water# &
into the air, and nd ¥
carried it aMy

Mt

The water that
went away with
the wind needed
to be replaced in
the branches and
leaves.

The tree drew this water up
from under ground
8 éggv?here the roots of
" the tree reached
as deep as they
~could, like big
" _hands in search
: of water.

They took up
all the water
they could find.
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Metaphors:SUNLIGH]TRAIN AND WIND ARBRCES
LEAVES ARE MACHINRSFACTORIES

G¢KS ¢ GSNJ GKFG ¢Sy
needed to be replaced in the branches and
f S gSaowe

[One of the functions of the leaves is to allow
evaporation, letting the tree absorb new wats
from the ground. This, together with
capillarity, is the driving force for the
circulation of the water in the tree.]

X UKS Ner2Ga 2F (0KS

GKSe O2dz R tA1S o0Ad
Analogy: Roots are like hands.

Metaphors:

ROOTS ARE INSTRUME(FSAT CAN REACH ANOCH
THINGE

HANDS ARE INSTRUMENTS
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But some of the water in the leaves had better things
todp..s 4 B

£oah

A7 XN
« The water joined with th : sunlight striking the leaves

" and with the air that went through the pores into the
leaves.

& . dzi

az2zysS 2F G(KS
0SGGSNI GKAYy3a G2

Metaphor:
WATER IS AN AGEfYHAT CAN DO THINGS

[Agents represent forces.]
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Sunlight

By joining and blending,

they created food. Like

ghosts, water, light, and air

melted into each other and
* disappeared.

3 In their place, a powerful
new agent appeared —
FOOD.

G.& 22AYyAy3 FyR o0fSy
Metaphor:
SUNLIGHTRAIN WIND AND FOOD ARE FORCES

G[A1S 3IKz2albasz o GSNT
each other and disappeared. In their place, &
L2 6 SNFdz ySg ISyl |

Analogy:
Water, light and air, and food, are like ghosts
(agents).

Metaphor:
GHOSTSWATERLIGHTAIR AND FOOD ARE FORCES

[Ghosts, like water, air and light, and food
disappear and appear.]
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Together, sunlight, air, and water were very powerful.
Especially the light from the Sun brought plenty of
energy with it. As water, air, and

light joined, they freed their energy.

Alr water Sunlight Food

The food took up the energy given to it by the three
ghostly substances. It became a powerful substance
in their place.

The food kept all its

energy until it was needed,
until it was used to make
the tree grow and be strong. o Wl
And until it was used by N s
people and animals who .
would eat the fruit of the

tree.

£ Food

G¢23ISHEKSNE adzyf AIKG X
powerful. Especially the lighitom the sun

brought plenty of energy with it. As water, aif
FyR fA3IKG 22Ay SR (K

Metaphor:
SUNLIGH]TRAIN AND WIND ARBRECES

A9aLISOAL £ &Xé

Metaphor:

BNERGY IS A SUBSTAANIE CAN BE CARRIEDORED
(energy is carried/stored in air, water, light,
and food; air water light, and food are energ)
carriers.)

Metaphorical expressions:
6GXUKS fAIKEG FTNRY (K
SYSNH& ¢A(K Xkidendrgy thel K
food took up the energy carried by the ghost
adzo0 a0l yOSa¢T GiKS ¥F2
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G¢KS FT22R aSNUSRX

Metaphor:
THE FOOD IS AN AGERORCE
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