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\ Four-stroke cycle engines

Two-stroke cycle engines

Completion of cycle

—— — — —

The cycle is completed in four
" strokes of the piston or in two revo-
lutions-of the crankshaft. Thus one
power stroke is obtained in every
two revolutmns of the crankshatft.

The cycle is completed in two.
strokes of the piston OT in one revoe
lution of the crankshaft. Thus or:h
power stroke is obtained in €2

revolution of the crankshaft.
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Flywheel required
-heavier or lighter

Power produced for
same size of engine

Cooling and lubricaﬁon
requirements

Value and valve mecha-
nism

Initial cost

Volumetric efficiency

Thermal and part-load
efficiencies

Applications

| for two revolutions, power produced

Because of (i) turning-movement is
not so uniform and hence heavier fly-
wheel is needed.

S

Again because of one power stroke

for same Size of engine is small or for
the same power the engine is heavy
and bulky.

Because of one power stroke in two
revolutions lesser cooling and lubri-
cation requirements. Lesser rate of
wear and tear. ~ :

-—T

The four-stroke engine.contains
valve and valve mechanism.

Because of the heavy weight and com-
plication of valve mechanism, higher
is the initial cost.

Volumetric efficiency more due to more
time of induction.

Thermal efficiency higher, part load
efficiency better than two stroke cy-
cle engine.

Used where efficiency is important ;
in cars, buses, trucks tractors, indus-
trial engines, aeroplane, power gen-
erators etc.

|

— — — — e e e
———
-

More uniform turning movement apq
hence lighter flywheel is needed,

Because of one power stroke for one
revolution, power produced for same
size of engine in more (theoreticany
twice, actually about 1.8 times) or for

the same power the engine is light
and compact.

Because of one power stroke in one
revolution greater cooling and lubri-
cation requirement. Great rate of
wear and tear.

Two-stroke engines have no valves
but only ports (some two-stroke en-
gines are fitted with conventional ex-
haust valves). :

Because of light weight and simplic-
ity due to absence of valve mecha-
nism, cheaper in initial cost.

Volumetric efficiency less due tolesser
time for induction.

Thermal efficiency lower, part load
efficiency lesser than four stroke cy-
cle engine.

In two-stroke petrol engine some fuel
is exhausted during scavenging.
Used where (a) low cost, and (b)com-
pactness and light weight important.
Two-stroke (air-cooled) petrol engines
used in very small sizes only, lawn
movers, scooters motor cycles (lubri-
cating oil mixed with petrol).
Two-stroke diesel engines used in m;ry
large sizes more than 60 cm bore, 0‘;
ship propulsion because of low weig

and compactness. I
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13) Solution. Given : T, = 15 + 273 = 288 K, Pressure ratio, 22 = 22 _ 4 . 0%,

)

D1 P4 T]compressor -
Effectiveness of the heat exchanger, € = 0.78,

Nyurbine = 10%, Maximum temperature, T; = 600 + 273 = 873 K.
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Efficiency of the cycle, 1,

873

673
626

459

a
288
>s (kJkgK)
Fig. 25.30
Considering the isentropic compression 1-2, we have
-1 14-1 :
" — il
L =[&) T @ 1% - 1486
n \m
T, =288 x 1.486 = 428 K
IL-T
Now, 11compres&ror = T, - T1
. 428 - 288
l.e., 0.82 = T21 _ 288
, 428 -288
T, = o2t 288 = 459 K
Considering the isentropic expansion process 3—4, we have
R
23 (&} =(4) 14 =1486
T, \ps
T 873
T, = = = A
47 1486 1486 OATEePS
. L-T, 873-T,
peg AERHL Neurbine = 7 7, ~ 8735875
- 010 = o4
s 3 ET8 = BY " T 873-5875
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T, =873 - 0.7 (873 - 587.5) =673 K
Wcompre'ssor ¥ cp(TZI x Tl) 2

Y 1.4 _
b 0.287 x 777 = 1.0045 kJ/kg K |

W ompressor = 1.0045 (459 — 288) = 171.7 kJ/kg
Woirbine = €,(Ts = T) = 1.0045 (873 — 673) = 200.9 kJ/kg

cp=Rx

Network = W, 100 = W imessor = 200.9 — 171.7 = 29.2 kJ/kg.
1 T; - Ty’ :
ness »or heat exchanger, €= T/ Ty
Ty — 459 )
0.78 = G735 459
T5 = (673 — 459) x 0.78 + 459 = 626 K
feat supplied by fuel per kg o ,
=.c, (T3 — T,) = 1.0045 (873 — 626) = 248.1 kJ/kg:

. Network done 292
Neyele = Heat supplied by the fuel 248.1

=0.117 or 11.7%. (Ans.)
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