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Figure 3.1. A cutaway view of an internal combustion engine. (Courtesy of Deere & Company.)
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2-stroke premixed-charge engine
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USC Viterbi

School of Engineering

Largest internal combustion engine

» Wartsila-Sulzer RTA96-C turbocharged two-stroke diesel, built in Finland,
used in container ships

» 14 cylinder version: weight 2300 tons; length 89 feet; height 44 feet; max.
power 108,920 hp @ 102 rpm; max. torque 5,608,312 ft Ib @ 102 RPM

» Power/weight = 0.024 hp/lb o ——

» Also one of the most efficient IC engines: 51%
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Most powerful internal combustion engine2SViterbt

» Wartsila-Sulzer RTA96-C is the largest IC engine, but the Space Shuttle
Solid Rocket Boosters are the most powerful (= 42 million horsepower (32
hp/lb); not shaft power but kinetic energy of exhaust stream)

» Most powerful shaft-power engine: Siemens SGT5-8000H stationary gas
turbine (340 MW = 456,000 HP) (0.52 hp/lb) used for electrical power
generation
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VALVE GUIDE R |
| . BLOCK PORTION ‘

INDER
MACHINED Sk .

SURFACE

HEAD
GASKET

Rk
TANKSHAFT CRAKKCASE

VALVE up

it PER BEARING : PORTION

HOLES

CAMSHAFT
¢ BEARING PAN BOLT
HOLE
2.80. Typical head for volve-in-heod engine. Head and block 19 2-1. Typical block construction for o four cylinder valve-in-

io. 2-80. Typic E § ¥
i surfoces must be emooth and true. (Hillman) head angine. (Dutsen]
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SLEEVE IS TH -FOR STRENGTH
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WATER SURROUNDS SLEEVE SUPPORT
LARGE AREA OF SLEEVE

ED

AT TOP AND BOTTOM

Fig. 2-6. "“Wet'' sleeve in place.

BLOCK
SLEEVE

Fig. 2.8. Sleeve held in place by friction between sleeve
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Fig. 2-5. “‘Dry’* sleeve in ploce.

BLOCK METAL !S CAST ARQUND SLEEVE

%

Fig. 2-.7. Sleeve held by casting in block. Grooved

sleeves prevent movement
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Fig. 2-38. Action of oil ring o5 it fravels down eylinder wall.
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Timing marks for the camshaft, intermediate shaft and
crankshalt sprockets
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AUTOMOTIVE COOLING SYSTEM

HEATER CORE
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WATER TUBE

AIR FINS

(A) RADIATOR CORE CONSTRUCTION
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UTLET HoSE  THERMOSTAT THERMOSTAT
?ro RADIATOR OPEN CLOSED

COOLANT

BYPASS PIPE
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Chrysler Canada Ltd. HOT COOLANT COLD COOLANT

OPERATION
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Rating of Lubricating Oil

< Lubricating oil is generally rated using a
viscosity scale established by the SAE.
Commonly used viscosity grades are:

<+ As for example, SAE 10W-30

SAE 5 means that the oil has a grade 10
- when it is cold (W stands for winter)

SAE 10 and 30 when it is hot. Commonly
| used oils in this category are:

SAE 20 s

| SAE 5W-20 | SAE 10W-40

SAE 30
SAE 5W-30 SAE 10W-50
SAE 40 SAE 5W-40 SAE 15W-40
SAE 45 SAE 5W-50 SAE 15W-50

SAE 50 SAE 10W-30  SAE 20W-50



pl.-shrnds =,=,=,=.“—._—l=.—*,=.

it "'
ﬂsﬂm 'l !\ Hﬁ
.-'- nqu—- -;HI
drive shaft ‘ — ol filter

!E;!h!‘

_ cylinder head

'II-

crankshaft

i . - e
g N -
o - - ’
M ey A _—
T s B i — -
. e S = 5
s L T — E i - -
" —— . - i = — - -
S e S o i ™
(sump) N ~ -
— — - ———— e e -
- e -, ., " N o . %
: — - floating oil intake
i - -
e = -

© 2007 Encyclopaedia Britannica, Ino,

s 55 fe; prees Su LalS slad <FT- 85



(5, 55L ) s gl
(splash) 2b » eeecw-1

combination splash ) : ot 5 )Lid cow oS 5 pioasw=2
(and pressure feed

(full-pressure feed) : oIS Lid o adas piomaw=3



Splash lubrication System:
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Splash and Pressure System
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Pressurized lubrication system:
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thrown from connecting rod
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full-pressure feed
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