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2) Attempt any Five questions from Secdon _ B & C.3) Selccting at least Two questions from Section - B & C.

Scction _ A

Ql) (Marks:2Each)

a) With same 
"o.T:,.-ri:, ratio, an e_ngine working on DuaV DieseU Otto, Cycle is most eflicient .... . 1SercZt tie correct Cycle)

b) Starting from the. same initiar state r, prot constant vorume and constantpressure heat addition processes ti and 13 on the TS-Coordinatesarongwith Arrow'hcadr inai.uti"g rrr"li.l.tioo of these processes andidentify thcse two processes on the TS Chart.

c) what is flre fundamental and basic difference between the terms cntharpyand totar encrgy associated with the mass-oru tn"rroaynamic medium?
d) Justifi by assigning some numerical values by way of a practicar example,

to justify that 65 r!Q, for an irreversible heat exchange process, Say, by
taking the case of irreversible heat addition e, to a Heat Engine.

e) Starting rrom the-same initial state l plot reversible and irreversibreadiabatic expansion 
-processes on ,.S coordinates alongwith arrow-heads indicatingthe direction 

"1t1. 
tr" ni"cesses. show the area whichrs representative of the fraction tf energy *hi;h ;;;;;"unavailable during the irreversible p.o"*.
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0 Is the COP of a Refrigerator can be greater thaniless thaniboth
more than as weil as ress rhan Unity? Select the correctAnswer. r*iiry
your reply by assigning some numerical values to the cooling effect andthe compr-cssor ryork by way of presenting a sirnple liv*e practicai
examplc.

g) 
-can 

throttling process be plotted on pv coordinates?_ Give answer in
YES or NO and give reasons for the same.

h) Super-impose a carnot cycle on a Diesel cycre plotted on the T-S
coordinates, such that the end-states rcpresenting theiowest and highcst
tcmperatures for the two.cycles are coinciding with each other. listr$,
with the aid of TS coordinates that thc Dicsel"cycle operating between
the same lowcst and highest tempcrarure lirnits will be iess effi-cient than
thc corresponding Carnot Cyclc.

'I'emperature decreases / increases / remains constant during free
expansion Proccss. ......... (Selgct correct Answer)

Define tempcraturc stresses and stains.

Scction - B

Q2) (a) IIow enthalpy dilfcrs from the term hcat transfcr X::;t"'-:r:::il
difference between the two in detail.

(b) "one of the esscntial requirements for accomprishing any reversible
expansion process is that thcre should be complete theinal'equilibrium
between the system and the thermal rcservoir exchanging hcat during
the process.,,
Justify the above statcment by thermodynamic or any other logics.

Q3) (a) dQ : dll-Vdp ...Is rhis equation valid for a process occrllnng:(, In an Open Systcm, or
(ti) In a Closed System, or
(rii) In both Sysrems? ....... (Select the

(b) The propcrties of a certain gas are related as follows :
E=196+0.718t
Pv: 0.287 (t+273)
.... where E is the specific internal energy (kJlkg), .t,is in.oC, p is
pressurc in KN/m2 and v is specific volume(m3lkg)- Determine tt l t*o
specific heats C,, Crfor this gas.
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Ql) (a) sclcct suitable coordinates for plotting frce expansion process and plot
it on thcse coordinates along with an arrow-head indicating the direction
of thc process.

(b) Air at I bar and 7oc is hcated at constant volurnc in a cylinder till its
tempcrature has riscn to 821'C.It is then expanded isentropically to I bar
and subsequcutly heat is rejccted at constant prcssure until the temperature
is again cqual to 7"C. Determine the following per kg. of air :

(r) Pressurc, volume and tcmperature at the end ofeach process.

(ir) I-Ieat supplied to the cycle.
(iii) Work delivered by rhe cycle.

1iv) Iilliciency of thc Cycle.

Q5) Lrevcrsiblc cnginc takcs 1200 Kw from a rcservoir at 700K and devclops
and dcvelops 200 Kw ofwork whcn cxccnting complete cycles. The engine
rejccts heat to two rcscrvoirs at 600K and 500K. Dctermine heat rejected to
both thc rescrvoirs. Draw a schematic line skctch for the Engine and plot the
Cycle for this Engine on fS coordinates.

Scction - C
(Marks : I Each)

Q6) (a) lixplain ad justify how isothcrmal hcat addition proccss contributes in
optimizing thc output and hence efficicncy of the Carnot Cycle.

(b) which is rnore cffective (i.e., better) method of increasing the effciency
of a Carnot Cycle out of the following two possibilities :

(t) By increasing T, whilc maintaining T, constant.
(iD By decrcasing l', whilc maintaining T, as constant (TrrTr).

Arrive at your decision with the help of T:S Chart.

Q7) In an air standard Ilrayton cycle, thc air entcrs the compressor at 1 bar and
25"c. The press.re after compression is 3 bar. The tcmperature at turbine
inlet is 650"C. Calculate per kg of air:

(a) Ilcat supplied.

(b) I-Icatrcjccted.

(c) Net work donc.

(d) 'Ibmperature of air leaving the turbine.

(e) Air-standard efiiciency ofthe cycle.

(I) Work Ratio of the Unit.
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Q8) Write bdef Nores on :

(a) Diffcrential wlrccl and axlc.

(b) l,iftingMachines.

(c) Worm and Worm wheel.

Q9) (a) Makc a labe,ed skctch of the oldham coupling and rist its use (s).
(b) Dcfinc kinematic link, kinematic pair and kincmatic chain.

!Et
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