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EE 2K 303
PT/PE 2K.3O3 MECHANICAL ENG

(New Scheme)

Three Hours

Answer all questions.
Assume suitable data that are rwt

Use of Thermod,ynamic data books and,

l. (a)

(b)

What are point functions and path functions ? Explain grvine examples for each.

Apply the steady flow enerry equation for calculation of work done in a turbine and exit
velocity offlow through anozzle.

state any ;tue assu-ptions made in the devising of air standard cycles.

Sketch the open cycle gas turbine with a regenerator as flow diagram and on the T-s plane

Explain how high pressure boilers differ from conventional water tube boilers.

Sketch the layout of a hydel power plant employing impulse turbine and explain the
functions of the components in it.

Give any three differences betweel lmpulse steam turbines and Reaction steam turbines.

Deduce the expression for work done by a single stage single acting reciprocating air
coYnFressor.

(8x5=40marks)
2- (a) A cylinder contains 0.5 m.3 of a gas at 0.1MPa and 9f C., The gas is compressed to a volume

of 0.125 -.3 The final pressure is 600 kPa. Determine the work done and the heat transfer
from or to gas during the process. Assume R = 0.28? kJ./kg K ancr c.,, = 0.?1g kJ./kgK.

(9 marks)

(b) Write the first law as a rate equation and hence deduce the steady flow energy equation
and explain all the terms in it.

(6 marks)

(c)

(d)

(e)

(D

(g)

(h)

,-or

T[rrn over
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Draw the carnot cycle on P-v and r-s planes and obtain an expression for the thermal
efficiency of the cycle.

(G marks)

TWo reversible heat engines A and B are arranged in series with A rejecting heat directly
to B through an intermediate resen/oir. Engine A receives 200 hI of heat from a reseryoir
at 42I" C, and engine B is in thermal communication with a sink at 4.4o C. If the work
output of A is twice that of B find (a) the intermediate temperature between A and B, (b)

the efficiency of each engine and (c) the heat rejected to the cold sink.

(9 marks),
Discuss in detail the four stages of combustion observed in diesel engine using pressqre-
crarL angle diagram.

(9 marks)
With a neat sketch explain the air cycle refrigeration and deduce an expression for the C.O.p.

(6 marks)

Or

In a gas turbine the pressure ratio used in 8. Determine the ideal efficiency. If the actual
efficiency is 50 % of the above, deterrnine the total fuel consumption in kg./hour for a
400 kW unit. The calorific value of the fuel is 42500 hl./kg.

(6 marks)

(d) Draw the Mollier chart and represent the following pnocesses on it : (i) constant pnessgre
heating ; (ii) Throttling of wet steam to superheated steam ; (iii) isentropic expansion of

, 
superheated steam to wet steam.

\ 4. (a) Compare conventional and non-conventional energy sources. Also explar: "ff;:lnon-conventional energy sources in detail.

(8 marks)
(b) Give modern steam power plant layout and explain the various circuits in it. (T marks)

Or

(c) Draw the layout of a Diesel power plant and explain the functions of components in it.

| (8 marks)
(d) How are hydraulic turbines classified ? Explain. \ r (4 marks)

. (e) Explain the function of (i) draft tube and (ii) surge ta',L\,/hydel power plant. (B marks)

(c)

(d)

.l

3,'(a)

!

(b)

(c)



5' (a) 
- what is blade efrciencv ? Derive 

"" "*irr"* for the same. 
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(b) rn a stage 
9f gnnulse-reaction turbine operating*1rlsl.i'a"g_ree9f reaction,:il::are identical' The outlet r"ei" 

".rtt" d*Jiffi;; i l" ,"a ,n"-"u*ilL discharEe velocityA,H*5h'.t*l#ff"ffi Sffi#f,T;,Tf#"[;,#lT.rhawtheve,ocity

Or- (c) Give any two aviation application of gas turbine by showing neat sketchee. (5 marke)(d)'',A single r*"rirr:r",*-".tTq reciprccating-compresso"tl=jp.r9f 
.i" per minute at I bar#ffiT :"mtm;ftlj**Tffiffi lli;" is pv,.s = ut"gr""tiog the crearance

I'ith neat eketch e:rplain the crnstr'ction and operation of Roots (tqrirrobe)

(6 marks)

[4 x tg = 60 markeJ

,f

\
(e)

i-


