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8. (a)

(i) p-6 HAE = WEHT ¥ Tho AFo Tl & ATTHIA F THATH |

(i) THo 3MMFo 5! ¥ HYEHRA W Wfled FIUM qU AR W AHM F W@ Hi ==
#$ife)

(i) Explain knocking in SI engines with the help of a p-6 diagram.

(i) Discuss the effect of compression ratio and inlet gas temperature on
knocking in SI engines.

100 TR ¥R ¥ R i 22 1 3@ # oR 9@ & g™ a9 grfied wefiaq <% 6
SAfirreq i 7§ ¥ 1 =1feas awn gufE § Ggw qOWE %EE: 5 °C a9 40 °C B 1 wefias, afes
Y et o wedtes o wgw 9 F &9 § wlw @ 21 weiiaes, dufE @ e s s
¥ araefiael 39 % §9 ¥, 5 °C ¥ Hayiided & @, e ga B wias & ol a6 fafie
F1 0-65 kJ/kg-K a1 5a i fafire Fo1 1-1 kJ/kg-K B1 T Ffd (i) wefiae <t @m0

TER R (kg/s), (i) FeaEa s (COP) qun a0 -u=ifus writes wie U (i) daie § wmft

T8 o | e sifwst = swEm il

Tsat (°C) | Psat (bar) | hy (kJ/kg) | hg (kI/kg) | sy (k3/kgK) | sg (k/kgK) | v, (m3/ke)
5 5836 205-9 407-1 1-02115 17447 0-0404
40 15-331 249-53 4164 1-16659 1-69953 -

A simple vapour compression refrigeration cycle using Freon 22 is designed for
a load of 100 TR. The saturation temperatures in the evaporator and condenser
are 5°C and 40 °C respectively. The refrigerant leaves the evaporator and
enters the compressor as saturated vapour. The refrigerant leaves the
condenser and enters the expansion device as subcooled liquid with a
subcooling of 5 °C. The specific heat of the vapour is 065 kJ/kg-K and the
specific heat of the liquid is 1-1 kJ/kg-K for the refrigerant. Calculate (i) the
mass flow rate (kg/s) of the refrigerant, (i) the COP and isentropic compressor
power and (iii) the heat rejected in the condenser. Use the following data :

Tsat (°C) | Psat (bar) | hye (kJ/kg) | hg (kJ/kg) | sy (kJ/kgK) | sg (kJ/kg-K) | 4, (m3/kg)
5 5836 2059 4071 102115 17447 0:0404
40 15:331 249-53 4164 116659 169953 —

(b) () T APE-Ed ge, W e T IgIm F W FW R W R, & AE I

afadd ) aegEd |
(i) B Gl B GEEA ¥ Ch W9 & F IwAE At frgra 6 =i fifsd )

(i) Explain the variation of pressure along the axis of a convergent-divergent
nozzle operating off the design pressure ratio.

(i) Discuss the principle of bypass governing in a steam turbine with neat
sketches.
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(c) 3mext It <k W FTE T T F1 wRfiS IO 15 ¢ 1 ) wehied 9 ¥ awoew F A @
A 27 °C 8 91 39M § oA ag-§vA 1 3@ 35 : 1 ¥| 9% ) aY-AHE a5 I
s | 97 1 FA0 99 42000 kJ/kg B

An engine working on ideal diesel cycle has a compression ratio of 15 : 1. The
temperature of air at the beginning of the compression stroke is 27 °C and the
air-fuel ratio used is 35: 1. Find the air-standard efficiency of the cycle. The
calorific value of the fuel is 42000 kJ/kg. 10
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