A e

—"

jE'-jﬁ_? Scnooros PEnscosrcan avo T ecavorogrear Bovcasion
L

ASPETE

MEK Ii

2 UOTAUATA EAEYXOU AEPQ EICAYWYNG

Ap. Avtwvng AvTwvOoTTouAog



MEK || — ZuotripaTta eAEYXOU aEpa EI0AYWYNG

[Mepiexoueva

Electronic throttle control (ETC)
Variable valve timing

Dynamic supercharging
Mechanical supercharging
Exhaust-gas turbocharging
Intercooling

Controlled charge flow

Exhaust-gas recirculation (EGR)
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HAekTpoVvIkOG ‘EAcyxoc MNeTtahoudacg (Electronic throttle control (ETC))

1 2 Sensors Actuators 3 4 5

Function i
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Accelerator-pedal ) Engine ECU {¢=——————==) Throttle device

module
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HAekTpoVvIkOG ‘EAcyxoc MNeTtahoudacg (Electronic throttle control (ETC))

1 2 Sensors Actuators 3 4 5

Function i
processor '___
I
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module
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Accelerator-pedal ) Engine ECU {¢=——————==) Throttle device

module
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- MeTaAouda

1 Pneumatic housing 5 Gear-unit housing
2 Throttle valve 6 Integrated throttlevalve-angle sensor
3 DC motor 7 Cover module

4 Plug module
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HAekTpoVvIKOG ‘EAcyx0¢ MNeTtahoudag (ETC) — AicOnTripag TTevidA : avTtiotaong

Characteristic curve of a pedal-travel sensor

V
4.75
®
& 1
Fig. 3 9
1 Potentiometer E_ 5
5
(refere‘nce 3
potentiometer)
2 Potentiometer 0.75

(half voltage)
Pedal travel — approx. 25 mm
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HAexkTpoviKOG ‘EAeyxoc MNMetahoudag (ETC) — AicOnTtApacg TrevidA : Paivouévou Hall

1 Rotor disc (permanent magnetic)
2 Pole shoe

3 Conductive element

4 Air gap

5 Hall-effect sensor

6 Shaft (soft magnetic)

ARS1 Hall-effect angle-of-rotation sensor

B UAEO770-2Y
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HAexkTpoviKOG ‘EAeyxoc MNMetahoudag (ETC) — AicOnTtApacg TrevidA : Paivouévou Hall

Principle of ARS2 Hall-effect angle-of-rotation sensor

1 Hall IC positioned in the mid-point of the circular path
2 Hall IC located outside the midpoint (linearization)

3 Magnet
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HAexkTpoviKOG ‘EAeyxoc MNMetahoudag (ETC) — AicOnTtApacg TrevidA : Paivouévou Hall

Measuring principle of FPM2.3 1 Pedal
2 Cover

3 Spacer sleeve

4 Sensor block with housing and plug
5 Bearing block

6 Shaft with two magnets and
hysteresis elements (round magnets not
visible)

7 Kickdown (optional)

8 Two springs

9 Stop damper

10 Thrust member

11 Floor cover

O, c

Hall voltage —

0° 180° 360° 540°
Angle of rotation o
— sin «

---- COS

R

10 i1

1 Integrated Circuit (IC) with Hall-effect elements

2 Magnet (opposing magnet not shown here)

3 Conductive element

4 Hall-effect elements (for recording x-component of B)
5 Hall-effect elements (for recording y-component of B)

& UAED997-4E
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MeTaBAnNTOC Xpoviouog BaABidag

MapaueTpol:
XPOVIOHOG Kal avuywan

N€EIToupyieg
PUBuion avaloyiac @pEoKoU aépa Kal aEpa atrd avakukAogopia
KaAuTepn atrotTAuon

O@éAn:

BEATIOTN AciToupyia o€ YEYOAUTEPO EUPOC OTPOPWV

Higher rated power

Favorable torque curve over the entire engine-speed range
Reduction of toxic emissions

Reduced fuel consumption, and

Improved smooth running at low engine speeds

10
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MeTaBAnNToC Xpoviopog BaABidwyv — PUBuion paong eKKeEVTpopopou

Rotation of intake camshaft

Exhaust
invariable! ‘ N
N (variable) N
7, N\\
A /RN
/ \
/ / \\\
) W\
: i W\
= T 1
E I/ . A\
> W\
hif 1 L\
i1 ST\
/ W\
\\} w
0 AN T
S00° SE%OO 4200 480° 54|Oo 600° g 1 Rotation in “Retard” direction
TDC BDC = | 2 Normal position
Crankshaft angle = | 3 Rotation in “Advance” direction
A Valve overlap

11
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MeTaBAnNToC Xpoviopog BaABidwyv — PUBuion paong eKKeEVTpopopou

Rotation of intake camshaft

« Bpadutropia
o  XauNAEG TaXUTNTEG
* YWnAEg Taxutnteg

Exhaust
'”Va”ab'ﬂ‘ Intake y « [lpoTtropeia
(variable) « Méoec Tax0tnTeC
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A /RN
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/ \\\
£ TH \
= / / 1
E I/ . A
> W\
hif 1 L\
g/ ST\
/ W\
\\} w
0 AN T
S00° SE%OO 4200 480° 54|Oo 600° g 1 Rotation in “Retard” direction
TDC BDC = | 2 Normal position
Crankshaft angle = | 3 Rotation in “Advance” direction
A Valve overlap

12
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MeTaBANTOC Xpoviopog BaABidwyv — EAEYXOC EKKEVTPWYV

Camshaft-lobe control

Exhaust Intake
(variable) (variable)

72\ /2\
[\

Valve lift s
—
—
—
——

0 | .
120° | 240°  360° 480° | 600°
BDC TDC BDC

Crankshaft angle 1 Standard cam

2 Additional cam

& UMMO0535-1E
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MeTaBANTOC Xpoviopog BaABidwv — MNARpw¢ HETABANTOC XPOVIOUOC UE EKKEVTPOPOPO

Example of a system with infinitely variable valve
timing and valve lift

#H UMMO0536-1Y

14
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MeTaBANTOC Xpoviopog BaABidwv — MNARpw¢ HETABA. XPOVIOUOS XWPIC EKKEVTPOPOPO

Electromechanical Valve Actuator

15
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Auvapuiki YTrepTTAnpwon

KaBodikn kivnon eupoéAou
l

Kuua tTieong

!

«Avakhaon» KUPOTOC TTiECNC

!

Auvauiknf UTTEPTTANPWON

16
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Auvapuikn YITepPTTANpwaon — 21aTIKoi CWARVEC elcwbnong (ram tube)

Principle of ram-tube supercharging

® UMMO0587Y
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Auvauikn YTTepTTANpwon — cwArveS ocuvTtoviopou (tuned-intake-tubes)

Principle of tuned-intake pressure charging

1 Cylinder
2 Short tube
3 Resonance chamber
4 Tuned intake tube
6 |/ | 5 Manifold chamber
6 Throttle valve

A Cylinder group A
4 B Cylinder group B

® UMMO0588Y
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Increasing maximum air charge (volumetric efficiency)
by dynamic supercharging .
» Adjustment of the ram-tube length

« Switchover between different ram-tube
lengths or different tube diameters

» Selected switchoff of one of the
cylinder’s intake tubes on multiple-tube
systems

« Switchover to different chamber
volumes

Volumetric efficiency ——»

M| =
Blw
-

1
4

s
Rrat

Engine speed

1 System with tuned intake pressure charging
2 System with conventional intake manifold

& UMMO5S89E
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elowbnong

Manifold geometry with changeover flap open

Manifold geometry with changeover flap closed
b 2 4 1

a 2 1

1 Changeover flap

2 Manifold chamber

3 Changeover flap closed: long, narrow diameter ram tube
4 Changeover flap opened: short, wide diameter ram tube

20
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Auvauikn YTreptrAnpwaon — OXEToi eI0aywyAS HETABANTHC YEWMETPIOC — ZWANVES
OUVTOVIOUOU

21
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OWAAVWY CUVTOVIOHOU Kal £10wlnong

Combined tuned-intake-tube and

ram-tube system

® UMMO0591-1Y
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1 Cylinder

2 Ram tube (short intake tube)
3 Resonance chamber

4 Tuned intake tube

5 Manifold chamber

6 Throttle valve

7 Changeover flap

A Cylinder group A

B Cylinder group B

a Intake-tube conditions with changeover flap closed
b Intake-tube conditions with changeover flap open
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Mnxavikr YTrepmmAnpwaon

» Positive-displacement superchargers
* roots supercharger,
» Sliding vane supercharger,
» spiral-type supercharger,
» screw-type supercharger
» Centrifugal turbo-compressors
» Radial-flow compressor

23
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2TPOBIANOUTTEPTTAPWON

1 Compressor impeller
2 Shaft

3 Exhaust-gas turbine
4 Inlet for exhaust-gas
mass flow

5 Outlet for
compressed air

24
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2TPOBIANOUTTEPTTAPWON

1 Engine ECU
BE]\ ] 2 Throttle device
=10 . - 3 Fuel supply
6 7 9 4 Charge-air pressure

and charge-air
temperature sensor
4 5 I, \ 5 Intercooler
6 Non-return valve
'@' ) 12 13 7 Vacuum reservoir
1 10 8 Solenoid valve

(pulse valve)
=> 14 9 Divert-air valve

N Ur B - . W) (dump valve)
3

10 Boost-pressure

11 control valve

11 Wastegate

(bypass valve)

12 Turbocharger
compressor

13 Solenoid valve
(pulse valve)

14 Exhaust-gas turbine

ofl -

25
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2TPOBIAOUTTEPTTANPWON — ZXeDIAONOC - Wastegate

"J:L'" 1 Pulse valve L Tnggering signal
° 2  Pneumatic control for pulse valve

line Vi Volume flow

3  Compressor through the turbine

4  Bxhaust-gas turbine Viwg Volume flow

5  Fresh incoming air through the

6 Boost-pressure wastegate
control valve p;  Boost/charge-air

7  Exhaust gas pressure

8  Wastegate Pp Pressure on the

9 Bypass duct valve diaphragm|

26
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2TPOBIAOUTTEPTTANPWON — ZXEDIAOMOC - MeTaBANTH ewMETpiIa ZTpoRilou

a Guide-vane setting

for high charge-air
pressure 1 Turbine
5 2  Adjusting ring
3 Guide vanes
4  Adjusting lever
b b  Guide-vane setting 5 Barometric cell
= = :]:@ for low charge-air 6 Exhaust-gas flow

pressure

_
K(K\i&“_"\ 4- High flow velocity

I&W\ <]- Low flow velocity

27
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2TpoBIAouTtTEPTTApWON — MNMAcovekTAPATa Kal MelovekTApaTa

Power output P

Torque M

—_—

- 1

Extra
power

B G Same power
output at lower

A engine speed
=
@D
@D
=
o
O @
= £
S g

-—""":-
'f
#
#
’

1/4

1/2 3/4 1

Engine speed n/ngat

& SMMO0595-E

1,3

2,4
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Naturally aspirated
engine in steady-
state operation
Supercharged
engine in steady-
state operation
Torque curve of
the supercharged
engine in transient

(dynamic) operation
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29

Reduced tendency to knock

Improved thermal efficiency

resulting in lower fuel-consumption
figures

Reduced thermal loading of the pistons
Lower NOX emissions

Higher power yield
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‘EAgyX0G pONG aEpa TTANPWONG
Controlled charge flow Flow movements in the combustion chamber
Fig. 1

1 Intake manifold
2  Charge-flow control

valve
3  Separating ridge
4 Intake valve

Fig. 2 3
a Tumble %
b Swirl o
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AvakukAogopia Kauoepiou

Exhaust-Gas Recirculation (EGR)

7 p—|
rl—p &
£ 5
4 N 1
1 2 Yy — — Fig. 1
6 1 Fresh-air intake
\\ ST 2  Throttle valve

3 Recirculated

exhaust gas
4  Engine ECU
5 EGRvalve
6 Exhaust gas

n  Engine rpm

& UMK0913-2Y

rl  Relative air charge
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