POGONSKI STROJEVI-

MOTORI
Definicija: Pogonski strojevi pretvaraju
odrelLeni obl 1 k ener
u mehani | ku energi

za pogon radnih strojeva.



Podjela pogonskih strojeva

AGi vi (animalni) pogor
AVodni (hidraulil ki)
A Vijetreni pogonski strojevi
A Toplinski pogonski strojevi
AEl ektrilni pogonski ¢
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Approximate
Average Weight  Draught Capability  Awverage Speed  Power Developed
Animal ikg) ) [ms) (W)
Bullock 20900 GO0-300 0.56-0.83 Sl
oy 400600 w0600 0.7 340
Water bulfalo 400900 w0300 0. 00,910 il
Light horse 400700 G030 1.0 7all
flule 350500 0600 0.9-1.0 320
Donkey 200-300 J00-400 0.7 26l
Camel 4 50500 4005010 1.1 (0
han 60-90 300 0.28 75




Hranidbene potrebe radnih

volova

Table 7.4. Feed requirements for work cxen (adapted from FAO, 1972)

Light Work hedium Work Heavy Work
Weight Maintenance  Work  Total Work  Total Work  Total
of o Ration Ration  Ration Ration  Ration Ration  Ration
(kg (M) (M) (T (M) (M) (M) (M)
2a0 29.9 15.6 45.5 29.9 S48 45.5 7a.4
200 338 16.9 ol 7 33.8 67.6 al.7 84.5
3an arT 15.5 a7.2 AT Tad ar.2 94.9
400 41.6 2008 62.4 41.6 832 fi2.4 104.0
450 45.5 23.4 68.9 45.5 a1.0 .9 114.4
a0 49.4 24.7 741 49.4 98.8 74.1 1235

Node, 1 kg of maize or other cereal grain yields about 13 M] of metabolzable energy.
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Nuklearna energija

A Reaktor nove
generacije

(reaktor, parna
turbina, e
generator)




TOPLINSKI MOTORI

A Motori s vanjskim AMot ori s un
Izgaranjem Izgaranjem
- Parna turbina - Klipni motori SUI

- Stapni parni stroj - Reaktivni motori SUI




Motori s vanjskim izgaranjem

A Stapni parni stroj
(James Watt)

Copvright: 2000, Kavanay.com



[

Parni stroj lokomotive
]

Copight 2000, Fan-griny.cm






Turbinski motori T parna turbina

Parna turbina Termoelektrana na
ugljen

Combustion Gases
Stack
Steam Turbine

Pulverized
Coal
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Klipni motori SUI

A 2-taktni klipni motori




2-taktni motor




Klipni motori SUI

A 4-taktni klipni motori




4-taktni Otto motor
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Indikatorski dijagram rada 4-
taktnog Otto motora
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Princip rada 4-taktnog diesel
motora
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Indikatorski dijagram rada 4-
taktnog diesel motora
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Princip rada 4-taktnog motora -
animacija

INTAKE



Rednl motor
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V - motor




Boxer motor




Motor s radijalnim klipovima




Wankelov motor
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Mlazni (reaktivni) motor

A S plinskom turbinom
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Mlazni motor

AVi gestruka komor a
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Mlazni motor (turbo jet)
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Mlazni motor s elisom
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Mlazni motor s ventillatorom




Turbo mlazni motor s ventilatorom

i\

T

[y
L

AL/

s

AL/

o™ ™ % % 5 % B

PP AL S

N

k

!
HHHHEHWW%WHHWHHHH
e s 5 5

f

Copyright 200, K- avanay com



Mlazni motor bez turbine
(raketni motor)




Turbina | kompresor
mlaznog motora

Turbines Compressor




Brodski 2-taktni diesel motori
60-100 o/min




darski blok
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Koljenasto vratilo







Presjek 2-t diesel brodskog motora
108.920 KS kod 102 o/min.
14 C|I|ndara

—f"] p /’-
Piston i L?

' / A‘,_‘".'."f'.___ “ ":‘_
- l'i N

Piston rod

Crosshead

Connecting rod

Crank

°
et



Konstrukcija motora SUI

Nepokretni dijelovi

- cilindarski blok

- cilindarska glava

- korito motora (karter)
Pokretni dijelovi

- motorni (klipni) mehanizam

- razvodni mehanizam

Pomol ni
-ur el aj
-ur el aj
-ur el aj
-ur el aj
-ur el aj
-ur el aj

urelaj.l

Za hapajanje gorivom
za podmazivanj e

za hl alLenj e

za paljenje

za pokretanje

za UuUsi s | | Spuh



Nepokretni dijelovi motora

A Cilindarski blok




John Deere-blok, glava,
kompletan motor




A Suhe cilindarske
kogul J1 ce
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A Cilindarska glava






Cilindarska glava - presjek




Glava, blok 1 korito motora

A Korito motora (karter)

Glava, blok i kuGiste

kaljenastoq vratila



Pokretni dijelovi motora

A Klipni (motorni)
mehanizam
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John Deere 1 klip 1 klipni
prstenovi




Koljenasto vratilo
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Zamagnj] ak




Razvodni mehanizam

A Ventilski razvodni
mehanizam
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Bregasto vratilo




DOHC-dva bregasta vratila u
glavi T pogon lancem




OHC 1 bregasto vratilo u glavi i
pogon zupl asti




Bregasto vratilo u bloku-p o d 1 -z a |
klackalicei pogon zupl an




Razvodni mehanizam sa

stojeli m ven:

A Ventili su u bloku,
kao 1 bregasto vratilo

A Bregasto vratilo
preko podil
podi ge ven




Mot or sa stoj el

INTAKE MANIFOLD THERMOSTAT WATER PUMF
EXHAUST MANIFOLD HEAT VALVE PISTON AND RINGS
MANIFOLD CONTROL
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CAMSHAFT 1956 Plymouth Powerflow Six
125 hp - at allpar.com

FLOATING OIL INTAKE COUNTERWEIGHTED CRANKSHAFT
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Pomol

AUrelaj za
gorivom otto motora
I Spremnik goriva
(rezervoar)

I Ni skotl al n

gorivo
I Rasplinjal

Il sustav ubrizgavanja

ur el a|

napaj anj e

B:Choke plate
C:External bowl vent

D:Choke pull-off

E:Throttle body & mounting base
F:Float bowl

G:Fuelinlet

H:ldle mixture adjusting screw
J:Vacuum nipples

K:Fast-idle cam

L:Throttle lever

M:Idle speed adjusting crackscrew
N:internal bowl vent
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Single-point ubrizgavanje u
usIsSnoj cijevi

Throttle Body/Single Point

S.I. Fuel Injection

Air drawn in by the engine

FE

Fuel Supply 1$:i 5 Throttle Body
/0/ 3 Throttle Valve
Inlet Manifold
4ﬂ m h
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The Engine
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Single-point, multi-point
ubrizgavanje
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Single-point, multi-point |
direktno ubrizgavanje

a) single-point, b) multi-point, ¢) direct injection
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Brizgaljka goriva
otto motora

Electronic Fuel
Injector




GDI motor (gasoline direct
Injection




Vrtl ogna komor a
motora s direktnim ubrizgavanjem
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Common ralil sustav
ubrizgavanja goriva

Common Rail Diesel Fuel Systems

Components overview (example: Bosch EDC 16)

Fuel metering control valve

High pressure Fuel rail pressure control valve

Fuel rail pressure sensor

cut here signal cable to
| ECU (voltage change
+— from 0,5to 4 volts in
different RPM)
...... -1 1. ¥ellow — signal input
f from the sensor
2. Blue — signal output —

> to ECU

Electric fuel 3White - OND (-12V)
from hatery

pump \ 4 Red + 12 volts from
hatery

not use green and broun
cables

mmmmm LOW pressure - - >
= High pressure Injectors
mmmmm | cak back/return




UrelajJ s rednot
visokotl al nom

Fuel spull tube

Injection noezle assembly

1T 57 & I
5 1

Injection pump assembly

Fueel tank
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A Klipna ili membranska

ENGINE
OIL

Fig. 4-2-7
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Outlet

Return tube
Inlet vaive
Outiet valve
Diaphragm
Rocker arm
Fuel pump rod
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Redna visokotl al n
S pneumatskim regulatorom




Regulacija broja okretaja motora
zakretanjem klipova u elementima crpke
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Centrifugalni regulator redne

visokotl al ne <cr




Rot a

cl ] ska
Za gorivo

Fuel filter

Sedimentor

Overflow pipe

Overflow valve

— Nozzle

Fuel tank 7

5-9 Typical small-engine distributor-type system. vamr ciesi
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Rotacijska VT crpka za gorivo

Governor
- 3 spring Idling spring
(zontrol\iever Flyweight P
] - Full-load
adjusting screw

Control lever shaft
Tension lever
M Governor lever assembly
Regulating valve ‘ ; 1 :
i8] % Magnet valve
1% %;‘ — =\ 3 S Plunger
ki i il A Plunger barrel
B | - Delivery valve
Drive shaft g . =
Feed pump : ALRS Control sleeve
Ak : Pl i
Driving gear, Timer roller unger spring
Cross coupling Roller holder Cam disk

5-10 Bosch VE Series injection pump.
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Cirkul acija ras
velikim tokom

pressure-release cap thermostat (regulates flow of water)

pump (circulates water through

i jacket to cool cylinders)
fan (draws in air

through radiator N
to 000| Watef) \N <4 &S 7

drain <>ock\.L

overflow pipe
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VELIKI I MALI TOK
RASHLADNE TEKU

Cooling System: Pressure Cap—»
The cooling system for a heavy duty engine must be

maintained for the entire system to operate at optimal Hose Clamp ~a
efficiency. Each component within the system relies
on the other components for optimum operation
and performance
WaterJackot.Sunoundlng Thermostat Outlet Fan
Combustion Chamber - Casting
Water
Pump
Water
Jacket
Air Flow to
7 Remove Heat
Combustion from Coolant/
Chamber Fan Water Mixture
/ Beit

Radiator




Crpka za rashl a
(Avodena pumj




TERMOSTAT




HLADNJAK | L E
DVOSTRUKIM VENTILOM




VENTILATOR | SENZOR ZA
TEMPERATURU




Sredstva protiv smrzavanja -
antifriz







Cilindar 1 cilindarska glava s
rebrima
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Shema podmazivanja motora

The lubrication system
: ,'7»

Oil reservoir (sump)






Prelivni sigurnosni ventill

Fo 00
AR b 4
AXX

Disc Type

Assorted types of pressure relief valves



Non-return |

valve
shown here |
closed

(

= B By-pass
g ; valve
— 3 "
— ) & Filter
l l \0" element

> 3 Filter

L‘ 'J ‘\> \ cannister

|

To Oil

gallery

Non-return
valve shown

here open
Filter
77 ‘" . %2 cannister

"
;/ 4 ‘_/:‘JL—:::’I"“"
T y ; 7 Cylinder

block

%

From oil
pump

Full flow replacement oil filter unit




Gupljine za ulje u kol jel
za kontrolu razine ulja u karteru
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Initially closed contacts
No oil pressure,
warning lamp on

Earth connection
Diaphragm
deflected by oil

pressure

Metal plate

Engine block

*

Oil enters under pressure from oil
gallery
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Shema pokretanja
el ektropokr e

ELEKTRICNO POKRETANJE

magnetski prekidac
(ukljuéni relej)
glavna struja

prolazi

ukljuéna poluga

je stisnuta

rotor
se okrece

mali
zupcanik naleti
na zub vijenca




El ektropokret al
rotorom




Ur el aj Zza pal e
baterijsko paljenje




Akumulator, indukcijski svitak,
razvodni k pal |




Tehni

k e

traktora Valtra A 92

Valtra A92

EEEE

Moment sile (Nm)
S

Brzina (obr./min)
1000 1200 1400 1600 1800 2000 2200 2400

kar akt



POLJOPRIVREDNI TRAKTOR
TRANSMI SI JSKI l

A Spojka

AMj enj al

A Reduktor

A Konusno-tanjurasti prijenosnik

A Diferencijal
AZavrgni prijenos
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SPOJKA
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Mehani | ka t arn
1-struka tanjurasta spojka




1-struka tanjurasta spojka




Potisni | egaj
hi draul i1 | nim




Dvostruka tanjurasta spojka

How Dual-Clutch Transmissions Work
6-Speed Basic Design




Hi drodi nami | k:é

A Sklop turbine i pumpe i cirkulacija ulja s
| opati ca pumpe | 1 ]I [
vratilo na lopatice turbine prenosi okretni
moment na spojni| ko \




Fendt turbo kuplung




Transmisija traktora Valtra
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Stupnj) evani




Sheme mijenjanja brzina




M| en] al sa st al

ZUpl ani cl ma

Gear
Selector ®
Fork

FROM ENGINE
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Sinhroni zIirani
stupnja prijenosa
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Transmisija traktora JD 3350
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Reduktor

Uloga:

Redukcija osnovni h (dir eikkonrinhj)a |satou)p
lzvedbe:

Planetarni reduktor (na slici)

Reduktor s | eonim zuplanici ma




Konusno-tanjurasti prijenosnik |
diferencijal

Uloga:
KTP: promjena smjera pogona pod 90° i redukcija broja okretaja
DI'F: Omogulava razli ku obodnih brzina




Diferencijal - konstrukcija

pogonski stoZasti zupcanik

veliki tanjurasti
zupcCanik

p , ‘ . rotirajuée kuciste

pogonsko vratilo - | = J - ./ _
kotaca p d4/; At/ ey ‘.

I

pogonsko vratilo
kotaca

kardansko vratilo tanjurasti zup&anici



Diferencijal




