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----- without catalvtic processing
— With catalviic processing

Idle mileage control range

[{} NOX
"

[N

HC

0.9 0,95 1.0 1.0 1.7
A ratio

Chi nenbooks. cormr


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
https://chimenbooks.com

o 00 YT glas Jailin

16 4

14

12 4

10 4

arikw b 8

NN NN N N N

Chi nenbooks. cormr


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
https://chimenbooks.com

S99 dulzxs (ki

25 s

I allss algl
UCC s llis ls allss

O gl sl

HC + Oz — COz2 + H20
CO + 02 — CO:2 + H20

u,._l_.mL.\.g.wfl S
NOx + HC/CO — Nz + CO2 + H20

Chi nenbooks. cormr


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
https://chimenbooks.com

Exhaust emission control Audi

coe .~
Nox I“
HC

E_ Engine management
| control unit

Oxygen
sensor
Oxygen sensor
3-way
catalytic NOx sensor
converter
. H,0
close to engine - . CO,
N; O

NOx-storage-type catalytic converter
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Four stroke cycle theory
180 degree

Intake stroke

Piston moving down
Intake valve open
Exhaust valve closed
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Four stroke cycle theory
360 degree

Compression stroke
Piston moving up
Intake valve closed
Exhaust valve closed

Chi nenbooks. cormr



http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
https://chimenbooks.com

Four stroke cycle theory
540 degree

Power stroke; (Spark ignition or
compression ignition)

Piston moving down

Intake valve closed

Exhaust valve closed
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Four stroke cycle theory
720 degree

Exhaust stroke
Piston moving up
Intake valve closed
Exhaust valve open
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Timing sets

Gear sets

Cam and crank rotate in opposite directionse
Noisy If not free of burrse

elical and spur cut gearse

LM .
W \ Chi menbooks. con
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Timing sets

Timing chains
Single and double rollere
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Timing sets

Timing belts
Require maintenancee
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TDC

INTAKE OFENS EXHAUST CLOSES
Valve events \

COMPRESSION

A) Intake valve openinga
BTDC
Low pressure in cylinder

EXHAUST
B) Intake valve closing y

ABDC INTAKE CLOSES
Cylinder pressure is effected by timin

EXHAUST OPENS

BDC

C) Exhaust valve opening
BBDC
Residual pressure helps blow down

D) Exhaust valve closing

haust port draws air in
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EXxhaust emission control

Auo
CO %
NOx
- HC e

"/ Stratified-charge

""-:;,-, operation E Engine management
S -\ control unit
£ - F A\

Oxygen
sensor

3-way
catalytic NOx sensor
converter ; 56
i . 3
close to engine =S . co,
T Nz. 02-
Chi menbook89eewrage-type catalytic converter
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COMPRESSOR TURRINE S
SECT'ON HOUSING
COMPRESSOR
UL TURBINE

X ~~
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XHAS
GAS WLET TURBINE

SR OISCHARGE SECTION

CONPRLSSOR
AMBIENT AIR . COMPRE SSOR
INET WHEEL
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Roller-type
rockar arm

Injection cam

High-pressure chambar

O-rings

Heoot-
nsulotng seal

207 23

Cylinder hoad

Nm&nbooks. con

Solencid valve
needle

Injector
solenoid volve

Fuel return line
Retraction pston
Fuel supply line
Injector

spring

Injactor needle
damping olemont

Injector
needle
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CNG

CNG system for commercial vehicle engines

Electric dump valve

B Ignition coil/ Ph
- (2224 [ BoOSt pressura/ spark plug I—- ase —| |- =
{temp. sensor sensor | s
Intercooler N ] A Magnetic
% (g:: 31T ::if}- b= Y ¢ valve
[ [Boost prassure sgns. ’ |
\\L ! = ~5iC _ g
Throttle device %l Waste gate Turbocharger
Coolanta (EGAS) CNG press.+ ' Temp. ,
il bl s Lambda sensor
Pressure regulat'or Knock sens. |
g frts DL | Speed sensor < '
) [ CNG tank | Lambda
i sensor
)
TAN, SENT, Bosch standard component
|soh/L|Q un. « Bosch CNG component
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Engine oiling

Lubrication through pressure. . .
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Engine oiling

and spray. . .

MAJOR
THRUST
SIDE

SPURT HOLE
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Engine oiling

Oil pan baffles
To keep oil in sump during braking,e
accelerating, and cornering

~_ CRANKSHAFT
ROTATION

A

| WINDAGE TRAY
oliL—
N
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Engine oiling

Oil pumps

Driven by distributors,
gear on camshaft,

or crankshatft

SCREEN
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DRIVE SHAFT
PUMP AND GEAR

BODY
é SPRING

L‘k@% _
RELlEF
VALVE /
g’ - R'NG RETAINER

OUTER
ROTOR
(DRIVEN)

Engine oiling
ROTOR
COVER (DRIVE)

Oil pumps with pressure relief
valves

. PICKUP

Rotor type pump

PUMP
coveEr DRIVEN

REGULATOR
SPRING

¢ o
o g

REGULATOR
BALL  ReTAINER
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Engine oiling

Full flow oil filtering system
Oil pump output flows through
filter first,

Bypass circuit for restricted
filters will allow oil to

flow to engine. BY-PASS
VALVE

OUTLET

INLET

_1 - FILTER
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Engine oils

API, SAE, and ASTM
“S” - Spark ignition
“C” - Compression ignition
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Cooling system operation

Heat energy
» 1/3 usable power
» 1/3 released through exhaust system
« 1/3 released through cooling system

Engine temperature
« Cool enough to prevent part failure
« Warm enough to maximize engine efficiency
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Cooling system operation

Engine heat is transferred . . .
« through walls of the combustion chambers

 through the walls of cylinders
THERMOSTAT

Coolant flows . . .
» to upper radiator hose
 through radiator
 to water pump
 through engine water jackets
 through thermostat
 back to radiator

Il

WATER JACKET
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Cooling system operation

Fans increase air flow through radiator
« Hydraulic fan clutches
» Hydraulic fans consume 6 to 8 HP
 Electric fans

Coolant (ethylene glycol)
« 50/50 mixture increases boiling point to 227°F
« pressurizing system to 15 PSI increases to 265°F

Coolant (propylene glycol)
» Less protection at the same temperatures
+ Lesstoxic

-
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