


(5a(o 9 cp/ pv._,/ )

(51579 g’, K/






dadaa e

Ol g5 5 osige

)¢ e Caladad o

D585 Claalaa o

(om0 58 50) eS| 5 il (sla ) 5 g <
(v Dsise) @) 4 Jaidl sl ) 5 ga oo
Dsisa  Sdae 5 al sk J sl o

DSisa (el O gl o

Sms ) 5ise o






~
\

()5 5)
O3 pw pluw P
= L)
JLEO ! aSwow »
Oy L9









Woltnninbalt 1e 0d: M0 208

"

‘ 1
/ Terthn vies 44 1
Bealy: 01 2

L=
1oz
1o,
4
L LT —
|

e D L e PP S ———

54—

T m——— . -

RN , :
: V% ' -l i
o _/ g
,; - .
| : { ; el
AN || L "
. | .
74 ) PR = \ —
g \ 15331_03_40900_04_1
\ '
% piston_assembly
. Fatrangeraiaag e D80 T3 i

RS
;] L5 A & -

.’ !
!
L2
S @ 0 tlesn Berestr weime

SO ¥ R Bentiniiheeng sdaenyg

fntmag 0w, ¢
Lsmriageisa sogrsert |




Oty S

(laals ans) il 2da aas o
S| 8 i o

D558 e Jladil y

Sl Jae g @ sy e a2

Dsise Olsi 5 iR aday) 5 o

Culs HLE8 anl 8 9 Gl s ail 8 <

10



36

TDC

BDC

Operating Characteristics Chap. 2

Figure 2-1 Piston and cylinder geometry
of reciprocating engine. B = bore; § =
stroke; r = connecting rod length: a = crank
offset; s = piston position; @ = crank angle;
V. = clearance volume; V4 = displacement
volume.



Processa=> b
Isentropic compression

Process b =
¢ Constant pressure
heat addition

Processc = d
Isentropic expansion

Processd = a
Constant volume heat
rejection

- a=1,b=2,etc...for
book

Air-Standard Diesel cycle

Cut-off ratio:
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Fouwr Stroke Diesel Engine

INTAKE COMPRESSION POWER EXHAUST

1 2 3 4
Four-Stroke Diesel Cycle




Pressure, P

Combustion engines main principles and definitions

Four-stroke Diesel cycle

Fuel injection
A and combustion

Q 1
b
: : Q,
. : Exhaust
LI : ' a
: : : >
V2 V3 Vi

Volume, V

Rudolph Diesel was bom in Paris of Bavarian parents in
1858. As a budding mechanical engheer at the Technical
University in Munich, he became fascinated by the 2nd law
of thermodynamics and the maximum officiency of a Carnot
process and attompted to improve the existing thermal
engines of the day on the basis of purely theoretical
consklerations. His first prototype engine was buik in 1893,
a year after he applied for his inkial patent, but it wasn't until
the third prototype was buik in 1897 that theory was put into
practice with the first ‘Diesel’ engine.

Scuola di Dottorato di Ricerca 2010 - Road vehicle and engine engineering science
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a) Influence of nozzle geometry

(1) Spray-hole geometry: Soot + NOx
(2 Sac-hole geometry: HC

(3 Seat geometry: Noise

b) Vario nozzle or two phase nozzle

Reduction of soot emission
especially in part load




Diesel Combustion Process

'WI HEAT FROM COMBUSTION OF
COMPRESSED VOLATILE
\ A"i/ OXYGEN COMPONENTS

S

HEATING /
EVAPORATION

IGNI CONDENSATION /

DEVELOPMENT POLYMERISATION

OF FLAME FRONT

SOOT AND
CARBON
FORMATION

ignition delay
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Dixsel

it's no longer a dirty word.
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VALVE TIMING DIAGRAM OF A HIGH
SPEED 4 STROKE ENGINE

TDC
INTAKE OPENS EXHAUST CLOSES

COMPRESSION

EXHAUST

INTAKE CLOSES EXHAUST OPENS

BDC




Actual Valve Timing For 4-Stroke Diesel

Engine

IV.O. - 25° Before T.D.C.
IV.C. = 30° After B.D.C.
FV.O. - 5° Before T.D.C.
FV.C. - 25° After T.D.C.
EV.O. - 45° Before B.D.C.
EV.C. = 15° After T.D.C.
Valve Overlap - 30°




Compressor outiet

O inlet

Rotor shaft

Turbine wheel Compressor wheel

Turbine outiet Compressor inlet

Turbine nlet O return



Compressed Air Flow
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