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T1 : Solution

Given:
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Try Yourself Questions

Compression ratio, r

Cp
Cy

VS B V2

Cut-off ratio, p

T]Diesel

PV1 4= Const.

ﬁO‘I 16+1=26
VZ—.X +1=2

1_ 1 rl -1
r (e =)

Where ris cut-off ratio and ris compression ratio

T2 : Solution

R E-CRE (3.81—1)
1794[1.426-10] 17°41.4x16
0.596 or 59.6%

Considering the engine to be spark ignition engine;

Stroke length,

Bore dia:

Clearance volume,

Displacement volume,

[ = 250mm=0.25m
d=200mMmm=0.2m
v, = 0.001 m3
y=14
T o 3.14 2
= —d°“x] = ——x(2)° x0.25
Vo= 74 7 <@
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= 785x10°m?
Total volume in the cylinder, Vi, =V + V,=0.001+7.85 x 1078
= 885x10°m?
Compression ratio r= ﬁ = M - 885
P ’ =Y.~ o001 ¢
Air-standard cycle efficiency, 1 = L 1_;

@ - 0.5819 = 58.2%

T3 : Solution

V, = V,+0.75(V, - V,) =0.75V, + 0.25V,
V, = V,+0.25(V,-V,)=0.25V, + 0.75V,
Va _ 0.75r+0.25 0
V2
v,
7 = 0.25r+0.75
2 }
Vv, 0.75r +0.25 P (bar)

V, ~ 0.25r+0.75
Also, Compression process follows PV'4 = C

A 14 »
Pa 1 Vb .
45 (0.75r+0.25)1'4 '
- 15 ~ \025r+0.75
0.75r+0.05 _ .
025r+0.75 =
0.75r+0.25 = 0.5479r+ 1.644
0.2021r = 1.394
r= 689
- 1 1
Efficiency,n = 1-—=1-

r“{f‘] (689)04
0.5381 =53.81%
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T4 : Solution

e Intenal Combustion Engines

MRDE ERSY

Given: r=13, T, =90°C = 363K, P, = 1 bar, (8g),.,, = 1675 kJ/kg, y = 1.4, R = 0.287 kJ/kg-K

P,
3 4
2
5
1
v
R 0287
= ——="""=0.718kJkg-K
“= 15704 kg
YR 1.4x0.287
G = = =1.005 kd/kg-K
PT Y= 04 kg
i E — Vel
(i) 7= (r)
= T, = 363x(13)%4=1012.71K
1675
(6q), = C,(Ty-T) = ——=837.5
= 0.718(T,-1012.71) = 8375
T, = 2179.14K
®g)p = Co(T,—T,)=8375
= 1.005(T4-2179.14) = 837.5
T, = 3012.47K
So, Maximum temperature, T, = 3012.47K
(ii) (V,— V) = %p(r-1)
2 p
21| = —(13-1
- [1e-7) - 03
[ p
-1 = —=(13-1
(Te; J 10013
. 301247 . _ P 4o
2179.14 100
= p = 3.186%

So, percentage of the stroke at which cut-off occurs is 3.186%.

[~ Process 3-4 is isobaric]
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Combustion & Knocking in
S| and CIl Engines

) Detailed Explanation

2 ;

Try Yourself Questions

T1 : Solution

Mechanical efficiency =n,, =90% = 0.9
Motor efficiency =n, o, = 0.75
Frictional power = FP=4 x 0.75 = 3 kW

BP  BP
W= 7P T BP+FP
= 09 = 57
BP +3
= BPx09+09x3=BP
= BP = 27 KW

Also, BP=Tx®

1000
= T X2mwx
= 27 60
= T=0.25783 kNm = 257.83 Nm

Mass on dynamometer = m kg

Drum diameter = 1 m

Drumradius = 0.5m
T=mxgxr

= 25783=mx9.81x05

= m = 52.56 kg
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