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2. (b) 8. (a) 14.  (d) 20. (b) 26. (b)
3. (a) 9. (b) 15.  (d) 21.  (b) 27.  (c)
4. (c) 10. (d) 16. (d) 22.  (b) 28. (a)
5. (a) 1. () 17.  (c) 23.  (c) 29. (b)

6. (b) 12.  (d) 18. (b) 24, (a) 30. (b)
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Detailed Explanations

1.

(b)

Over square engine has diameter greater than stroke length.

Swept volume Vs = %dzL {%’:1.1: d=‘|.‘IL}
= 490 = gx(mm L
= L = 8.02cm

8.02

Crankradius = =4.01cm=40.1 mm

2

Brake Power

Indicated power =
Nm

= m=125 kW
0.8

Frictional power = Indicated power —break power
= 125-100 = 25 kW

(a)

V. = V,=30cm3 P
r=20= 1+£
VC
V, = 570cm?3
After 30% of compression stroke

V/ = V,+0.7 V,=30+0.7 x 570

= 429 cm?3

Fuel consumption/hr

(10><36ooj
10°

Mechanical efficiency x Fuel consumption/hr
Break Power

Indicated specific fuel consumption =

~ 0.85x10x 3600 _ 047 ka/kWh
10°x180 0"
(a)
5 ~ PnlAn W
OWer = 80,000
N
As four stroke, so n= 5= 1000 rpm
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93 x 60000
m "~ 0.0259 x 1000

215444.0154 N/m? = 2.154 bar

8. (a)
As the compression ratio increases the pressure also increases and so does the temperature. With increased
temperature the auto ignition temperature of the fuel is reached and this causes fuel to ignite and this
causes detonation in Sl engines.

9. (b)
Equivalenceratio = ¢ > 1 foridling condition
F A
N O = F(AjActual _ (Fjlsqtoichiometric > 1
(AjStoichiometic (F)Actual
A A

- (I_:jActuaI = (F)Stoichiometric

10.  (d)

Anincrease in spark advance increases the peak pressure of the cycle and therefore increases pressure
and temperature of the last charge. This shortens the delay period and increases tendency to knock.

12.  (d)

(BP)p3, = 2700 kW
(IP)iggq = (BP)ipgy+ (FP)1054 (1)
Cylinder 1 not firing
= (BP),s, = 1800 kW
(IP)ygy = (BP)ygy + (FP) 54
(IP)ygy = (BP)ygy + (IP)155, = (BP) 1054
= (IP)1234 = (IP)og4 = (BP)y5, = (BP)og,
= (IP), = 2700 - 1800 = 900 kW
Similarly (IP), = 2700 - 1800 = 900 kW
(IP); = 2700 - 1750 = 950 kW
(IP), = 2700 - 1700 = 1000 kW
(IP){o34 = 3750 kW
15.  (d)
Tax = 15 For Otto cycle (P, ./ Prin = % Trax! Toin)
7—rnin = 7—1
P
Tax _ B _6 3
7—min a E -
2
r=>52 4
'Dmax = 'D3
Pm\'n = P1 1
For process 2-3 ”
B _ I
F, T,
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P
- LI
R T
P, TrY Tor
= - = —/——=—==6x52=312
T,
17.  (c)
O«]_Oz P
. - — Q
Thermal efficiency, n Q ) %S,
_ _&:1_ CP(E_TO Q, (heat addition) pvi=c
- G cv(Tl2-Th)
1 < 3
: _ nRT and £ = v
USII’]g 'OV - C, Y Q, (heat rejection)
. (V5 -W) P
n =
(102_101) 1
18. (b)
B.P. = 40 kW
BP
Nmechanical = OB:E
08 = @
T IP
= IP = 50 kW
Friction power = IP—- BP =50 -40 = 10 kW
At 50 % of the rated load, BP = 20 kW
IP = BP+ FP=20+ 10 = 30 kW
Nyooh = %x100:66.67%
19. (b)
e a1
C H H ﬁ— Q vl —(%)OA 5 66
ompression ratio, r = v, T, 303 =05.
1, T, 328 o
Nowo = 1—ry—_1—1—?2—1—% =05=50%
20. (b)
BP 50
N = mxCV 3 =341%
¢ 16x10 ><750><44000
3600
21.  (b)
W 1%
T = g T me, AT
R Nin
= W = ngpme,AT = nm'm-ATx—Y 7= —1><me"AT
_ y—
- w = M APV,
y-1
Vo, + Vg

Compressionratio, r = v
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= Ve = (r=-1)V,
Nth
— X APV,
po_ W _y-tm 7 n(aP)
A (r=10Vve (r=D(r-"
23. (c)
Net area of diagram = 5.75-0.25 = 5.5 cm?
Area of diagram . Ax k
P = i x Springconstant = ——
mee Length of diagram Pring L
= %xB.S = 3.5 bar
24. (a)
b.p. when all cylinders are working,
(b.) _2nNT  2mx(3500) x (300 x 0.35) _ 38.48 KW
Plaey. = g0000 ~ 60000 R
b.p. of engine (with 5 Cylindersﬂring) when each cylinder is cut off in turn
21 x 3500 x 240 x 0.35
(bp)s oy = 50000 =30.79 kW
i.p. of cut off cylinder = 38.48-30.79 = 7.7 kW
Indicated power of engine = 6 x 7.7 = 46.2 kW
i 2 3500
8 = Pimep x0.1x = x0.08“x ——x6
= 46.2 x 10 Pimep 4 5% 60
= Prep = 5:25 % 10° Pa = 5.25 bar
25. (a)
. BP
Mo = m, xCV
= L—4545 10-® kg/sec = 16.36 kg/h
= M = 526x4000 = % X g/sec = 16. g/hr
= 16.56 =22.11h
= 074 Tt
= M ’n =£=nﬂ
Nih = N, mgP. Nin
_ 2 33.3 %
T 075 U
26. (b)
In four stroke cycle there is one effective working stroke in every two revolution of the engine crankshafti.e.
N
n=—.
2
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Indicated power =

Indicated thermal efficiency

27.  ((c)
Cut-off ratio; (r,),

(f 0)2

Compression, r

M4

M

Loss in efficiency

28. (a)
Mechanical efficiency
Motor efficiency
Frictional power
Indicated power

Nm

= 0.9
BPx09+09x3

L

= 27

= T =

Mass on dynamometer
Drum diameter
Drumradius

T =

257.83

LI}

360

BP =
BP =

m =

5 /i 2
P.LAnk ) 45%x10 ><O.25><Z><O.2 X2><6OX1
1000 = 1000
10.6 kKW
o _ s 106 = 17.35%
m; xCV x 44000
3600
4
P
12 , ,
R \
v, )
1

oA s
(241144 -1 |

1 rr -1 14 _
- = =1- 104 8 -1 0343
v, =) (12)°41.48-1)

- 0.474 - 0.343

M=M2 400 = 2227290 400 = 27.62%
n, 0.474

N, =90% = 0.9

Nmotor = 0.75

FP=4x0.75=3 kW
IP, Brake power = BP

BP  BP

P BP+FP
BP

BP +3

BP

27 kW

Txm

T x 21 % @

60

0.25783 kNm = 257.83 Nm

m kg

im

0.5m

mxgxr

mx 9.81x0.5

52.56 kg
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29. (b)

30. (b)
Break power:
where
here,

Volumetric efficiency

Actual intake volume

WISIZTOn=0 S

(o
kS)

Actualintake volume
Swept volume

200x0.85=170cm?3

nDN(W - S)
60
effective break drum diameter

rom

dead weight

spring balance reading
600 + 26 = 626 mm
450 rpm

200N

30N

watt

_ 3.14x0.626 x 450 x (200 - 30)

60,000

= 2.5062 kW
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