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UNDER-PISTON CHARGED ENGINE

Figure 3 -1 four stroke cycle , sequence of events
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figure 3.2 two stroke engine cycle
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Figure 3-3 diagrams of gas exchange employed in two stroke engine a-
loop opposed port scavenging with parallel ; b- simple loop scavenging
with eccentric parts ; c- uniflow scavenging with exhaust through the
valve ; d- uniflow port scavenging in engines with opposed piston ; I-
scavenging poris ; 2- exhaust ports ; 3 — nozzle ; 4 exhaust valve
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. Indicated horse — power &l dsiliaal) 3 ;081 3.7

i-h-p_‘NxPxanxn - 3]
4500

where i.h.p = indicated horse — power of engine (meter horse

power } ; N=

number of cylinders on one engine ;

p = mean indicated pressure { m.i.p) in cylinders kgf/cm? ;
L = engine stroke, in meters ;

n= number of working stroke per min ;

a= cross — sectional area of one cylinder in cm?.

4500= kg meter per min = metric horse — power

. Cylinder constant 4 ghuy) <8 3,8
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il ahadt g Al g Lgie Lanlaiull agiethiodyy ol padls jaals , &
L el s L4 &S ghana
ihp=mipx RxC (percylinder); 3-2
“where mip = mean indicated pressure in kgf/ cm?;
R =rev/min;
C = cylinder constant ,
and  ihp=mip x R x K ( per engine). 33
where K = C x number of cylinders

. plan .
dihp="— .
p = o Per cylinder
. . . R
for a single - acting four- stroke engine where n= 7
pxlxaxn _ (Ixa)
4500 pxRx 9000
lxa .
where So00 cylinder constant .

. example of cylinder constant 4 ghuyl < e JUa
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650 mmbor , 1400 mmstroke S.A.4C
C=+.5162 (one cylinder ).
K = 4.1296 ( eight cylinders ).
740 mm , 1500 mm stroke , S . A ,4C.
C =0.7168 ( one cylinder ) .
K =4.3008 ( six - cylinder engine ) .
570mm bor , 2000mm totat stroke S . A .2C.
C=1.9635 (one cylinder ).
K = 13.7445 ( seven- cylinder engine ) .
ISyl plicall 3 (oo 20 gl ol 30 &y ymacn I (30 Uiy
okl A Lt a4 Ao

. Mechanical efficiency 4S50Sl 3elist 3,9

mec= out put at crank shaft _  bhp 3.4
n input at cylinder ihp
or bhp = ihp x n,,.
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piston mean speed (ruSall dhuyiall e sl 3,11
xR

Mean piston speed( meters /sec = —. 3-6
where / = stroke in meters .
R= rev/min. fuel
consumption per 24 hours doluaY £ (A agglf Dlgindd 3.12
In metric units .
_wxshpx24 4
W= 106 3-7
106 x W
" 24xshp 3-8

Where W = total fuel consumption per day metric tons ;
" w fuel consumption rate, g /shp h ( metric )
one metric ton = 106 grams .

in SI units
wXxKkwx24

W= BT 3.9
108 x W

w= wrzs 3.10

where w = fuel consumption kg/kwh.
‘W = total fuel consumption per day , tonnes .
one tonne = 1000 kg.
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