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Ciel aktivity: Nadviazanie na predchadzajucu vyu€ovaciu hodinu, ivodna motivacia k
téme technologického fungovania hybridnych pohonov.

KROK 1.

Strucny popis aktivity: Vyuzitie vystupov doméacej ulohy z predchadzajicej hodiny:
Predstavte si, ze ste veducim dielne. Vysvetlite vaSmu novému kolegovi zakladné
rozdiely medzi klasickym a hybridnym pohonom, popiste vyhody a nevyhody oboch typov
ako i vplyv na Zivotné prostredie. UCitel len sumarizuje vystup — vyzve jedného zo
Studentov, aby zapisoval poznamky na tabulu v ¢leneni vyhody — nevyhody.

InStrukcie pre ziakov: Na predchadzajucej vyucovacej hodine/lv domacej ulohe sme
hovorili o vyhodach a nevyhodach klasického a hybridného pohonu. Uvedte, aké su
podla va$ho nazoru zakladné rozdiely medzi oboma typmi. Zapieme ich na tabulu.

KROK 2.

Struény popis aktivity: UCitel rozda Studentom papiere s pojmami prinaleZiacimi ku
klasickému a hybridnému typu pohonu (Priloha 1). Pojmy st zmie$ané. Ulohou $tudentov
je roztriedit ich do dvoch skupin podfa toho, ¢i konkrétny komponent/proces prinalezi ku
klasike alebo hybridu.

InStrukcie pre ziakov: Vyhody a nevyhody oboch typov pohonov uz pozname. Pozna
niekto z vas detailnejSie proces fungovania hybridného pohonu? Na papieroch najdete
pojmy viaZuce sa ku klasickému pohonu a také, ktoré sa viaZu k hybridu. Roztriedte ich
do dvoch skupin.

KROK 3.

Struény popis aktivity: Overenie spravnosti triedenia pojmov a ich priradenia k vhodnému
typu pohonu. Praca vo dvojiciach, bez spatnej vazby ucitela.

InStrukcie pre Ziakov: Vysledky triedenia pojmov si porovnajte vo dvojiciach. Prediskutujte
ich.

Pomacky: Vystupy z domacej ulohy, tabula/flip, papiere z Prilohy 1 - pojmy
Cas: 10 min.

Poznamky: KROK 2 je mozné vynechat, ak nebudete mat' dostatok ¢asu na aktivity v
dal$ich fazach.

RieSenie Prilohy 1:

v" Klasicky pohon: palivo, nadrz, spojka, diferencial, motor, prevodovka, riadica
jednotka, rozvodovy mechanizmus

v" Hybridny pohon: elektromotor, akumulator, generéator, spojka, prevodovka,
diferencidl, riadiaca jednotka



Ciel aktivity: Prehibenie a upevnenie vedomosti o podstate a technologickom procese
fungovania hybridného pohonu.

KROK 1.

Stru€ny popis aktivity: Praca s textom v skupinach. Porozumenie textu, vysvetlenie uciva
z prisludnej Casti textu a terminologie ostatnym Studentom. Texty A) 3 typy hybrid.
pohonov - prehlad B) IMA, power split, power splitter C) IMA operating modes

InStrukcie pre Ziakov: Rozdelte sa do troch skupin. Do kazdej skupiny dostanete text.
Va$ou ulohou bude nastudovat si pojmy z textu, pripravit' si k nim prezentaciu a ozrejmit
ich tak ostanym skupinam. Skupina A) pracuje s textom 3 typy hybrid. pohonov -
prehlad, B) IMA, power split, power splitter C) IMA operating modes. Ak v texte narazite
na nie€o, Gomu neporozumiete, zapiste si to.

KROK 2.

Struény popis aktivity: Prezentacie skupin. Spisovanie nejasnosti na tabulu. V pripade
nejasnosti diskusia, vyzva Studentom, aby na nejasné otdzky nali odpovede na
internete/u majstrov, pedagdgov, v ramci domacej Ulohy.

InStrukcie pre Ziakov: Ked ste pracu v skupinach ukongili, odprezentujte ju spoluZiakom
tak, aby sa o danej problematike toho od vas nauéili ¢o najviac. Pripadné nejasnosti
ozrejmime na buducej hodine.

KROK 3.

Stru€ny popis aktivity: Precvi¢enie uciva viazaného k textom A) B) C) prostrednictvom
interaktivnych cviCeni z portalu.

InStrukcie pre ziakov: Na portali vypracujte modul s ndzvom HYBRIDY — POHONY.

Pomacky: Texty A), B), C), flip papier, fixky pre pracu v troch skupinach, pocitace s
pristupom na internet a loginmi do portalu (ak je relevantné)

Cas: 20 + 10 min.

Zdroje: Ak nebude dost ¢asu, tak KROK 3 — pracu s portalom ponechajte ako reflexiu
alebo doméacu Ulohu.



Ciel aktivity: Sumarizacia prebratého uciva, aplikacia nau¢eného do praxe.

KROK 1.
Struény popis aktivity: Zhrnutie prebratého uéiva s aplikaciou do praxe.

InStrukcie pre ziakov: Predstavte si, ze ste veducim dielne. VaSou ulohou je vysvetlit
podstatu fungovania hybridnych motorov novému kolegovi. Ceruzkou na papier nacrtnite
komponenty 3 typov konfiguracie hybridného pohonu. Pomézte si obrazkom z prilohy A).
Popiste jednotlivé fazy operacného procesu podfa prilohy C). Oznacte ich zarover na
prislusnom obrazku.

KROK 2.

Struény popis_aktivity: Zhrnutie prebratého uciva s aplikaciou do praxe. Praca vo
dvojiciach / roleplay.

InStrukcie pre ziakov: Rozdelte sa do dvojic. Jeden z vas je odbornikom na hybridné typy
aut a druhy je rodinnym priatefom, ktory si chce kupit nove auto. Diskutuje spolu.
Rodinny priatel Ta poZiadal, aby si mu poradil pri vybere nového auta - chce si kupit
hybridné vozidlo. Na z&klade poznatkov, ktoré si ziskal na hodine, skus mu popisat, aké
su rozdiely medzi jednotlivymi typmi hybridov a ktoré aspekty by mal pri vybere vhodného
auta zohladnit.

Pomocky: Papier / zoSit, ceruza, Priloha 2 — texty A), B) C) pre kazdého Ziaka

Cas: 10 min.
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A) Overview

A hybrid power system for an automobile can have a series, parallel or power split configuration. With a series system,
an engine drives a generator, which in turn powers a motor. The motor propels the vehicle. With a parallel system, the
engine and motor can both be used to propel the vehicle. Most hybrids in current use employ a parallel system known as
Integrated Motor Assist (IMA). The power split has additional advantages but is also more complex.
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B) Integrated Motor Assist (IMA)

The IMA method is a technologically advanced parallel hybrid power system. By employing techniques such as brake-
energy regeneration to maximize the efficiency with which energy is used, it combines low-pollution, low-cost operation
with high levels of safety and running performance. The main components of the system are:
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The Toyota Prius, for example, uses a splitting device that effectively allows a combination of series and parallel
systems. The three main operating conditions are:

++ The high voltage battery provides power to motor 2 to drive the wheels.



When the wheels are driven by the engine via the power splitting device, generator 1 is also driven via the
planetary gears to supply electricity to motor 2 to drive the wheels.

When the vehicle is decelerating, kinetic energy from the wheels is recovered, converted into electrical energy
and used to recharge the battery by means of motor/generator 2.

C) Operating modes

There are five main IMA operating modes:
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Figure 2 / Operating conditions

This device is an epicyclic gearbox that transmits
mechanical power between the Engine-Motor-Generator
system.

Figure 1/ The splitter is an epicyclic gearbox
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The diagram shown here as figure 2 and the chart
shown as figure 3, gives an overview of each mode.
The following screens explain each mode in more
detail.

Figure 3 /IMA operating details




Figure 4/ Add arrows to show direction of current flow

Under normal conditions, the IMA Motor will
immediately start the engine at a speed of 1000
rev/min. When the state of charge (SOC) of the high
voltage battery module is too low, when the
temperature is too low, or if there is a failure of the
IMA system, the engine will be cranked by the
normal 12V starter motor.

During acceleration, current from the battery module is converted to AC by the power drive unit (PDU) and supplied to
the IMA motor, which functions as a motor. The IMA motor output is used to supplement the engine output so that power
available for acceleration is maximized. Current from the battery module is also converted to 12V DC for supply to the

vehicle electrical system. This reduces the load that
would have been caused by a normal alternator and
so improves acceleration.

When the remaining battery module state of charge is
too low, but not at the minimum level, assist will only
be available during wide open throttle (WOT)
acceleration. When the remaining state of charge is
reduced to the minimum level, no assist will be
provided. The IMA system will generate energy only to
supply the vehicles 12V system.

Figure 6 / Add arrows to show direction of current flow

Figure 5/ Add arrows to show direction of current flow

When the vehicle is cruising and the battery module
requires charging, the engine drives the IMA Motor,
which now acts as a generator. The resulting output
current is used to charge the battery module and is
converted to 12V DC to supply the vehicle electrical
system. When the vehicle is cruising and the high-
voltage battery is sufficiently charged, the engine
drives the IMA motor. The generated current is
converted to 12V DC and only used to supply the
vehicle electrical system.




During deceleration (during fuel cut), the IMA motor is
driven by the wheels such that regeneration takes
place. The generated AC is converted by the power
drive unit (PDU) into DC and used to charge the
battery module. The DC output of the PDU is also
applied to the DC-DC converter which reduces the
voltage to 12V, which is supplied to the vehicle
electrical system. It is further used to charge the 12V
battery as necessary.

Figure 8/ Add arrows to show direction of current flow

Figure 7 / Add arrows to show direction of current flow

During braking (brake switch on), a higher amount
of regeneration will be allowed. This will increase
the deceleration force so the driver will
automatically adjust the force on the brake pedal.
In this mode, more charge is sent to the battery
module. If the ABS system is controlling the locking
of the wheels, an ‘ABS-busy’ signal is sent to the
motor control module. This will immediately stop
generation to prevent interference with the ABS
system. When the high voltage battery is fully
charged, there will only be generation for the
vehicle’s 12V system.

During idling, the flow of energy is similar to that for cruising. If the state of charge of the battery module is very low, the
motor control module (MCM) will signal the engine control module (ECM) to raise the idle speed to approximately 1100

rev/min.

The IMA technique used by most hybrid cars can be thought of as a kinetic energy recovery system (KERS). This is
because instead of wasting heat energy from the brakes as the vehicle is slowed down, some is converted to electrical
energy and stored in the battery as chemical energy. This is then used to drive the wheels so saving chemical energy

from the fuell

Zdroj: ©IMI eLearning
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