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Energ.t '  { 'onversion Systems (2MC406)

Time: 3 f{ours

Instruction: 1. Attempt All The Questions.
2. Use of Steam table and Psvchrometric Chart is Allow.
3. Use of Non-progratnmable scientific calculator is permitted.
4. Don't write anything on questicn paper.

SECTION - I

Que.- t iA) Explain the Vapour Compression Refrigeratioit system witl: si,henratic clia-gram'

Draiv tlie P-H and T-S diagra.rn fbr the same,

iB) Expiain Vapour Alisorption Refrigeraiion Sysiem. Give its advaniages over

\.tapour compression refrigeration system.

OR
Que.- 1 {A) Eniist Various Components of Vapour Compression Refiigeratiorl s)/stem anci

explain refrigerator evaporators and its types.
(ts) \\4rat are the desirabie properties for a good refrigerant'l

Que"- 2 {Ai llxplains the followirrg ten:is
(i) Dry Air (ii) Absolute Flr"inridity (iii) Relative lluniidity
iir') Degree of saiilratioi; (v) \,Vei Bulb Temperature

tfi) tVhat is blr-pass f,actor deri';e iile expre ssion for the same?
OR

Que.- 2 {A) Expiain Nuclear Reactor rvith diagrarn.

iBi E;rpiain Rankirre Cycle rvith P-V charl and derive an expressicrr fbr el'ficienci' of
R-ank-rne Cycle.

Que"- 3 {A) Draw layout of rnodem thennal power plani and sniist its various circtrits.

tS) What are the factors affbcting site selections of thermal po-over prlant?
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Que.- 4 (,4) A R--12 R.efrigeration Machine has^ saturated suction temperatr:re oi' 5'C and 6
saturated discharge temperature of 40'C. Determine C.O.P. of the syslsm.
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Que"- 4 {A)

\l/hat is Refrigeraiion? ExpJ.ain aiid derive i Ton refrigeraiioii.

OR
A R-12 Vapour compression Reirigeration System has a Condensing temperature
of 50uC and Evaporating temperaiure cf 0uC. The refrigeration Capacity is 7 tons.
The liquid leaving the condenser is saturated liquid and campression is isentropic'
i-)etcrm ina

{ i} R-eiriserant Fiorv rate\.. / (ii) Power required to lun the Conttt'..ssot'

iiii) Heat rejecterl in the piant iiv) COP oithe System

Expiain Electrolux refrigerator lvith neat sketch.
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r .01685 |  1 .5568204.68 | 354.88s
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Que.- 5 tA)

Que.* 5 (A)

Que.- 6 (A)

(B)

The bal'ometer fcr at.moSpheric air reads l i-10 r"i:rn i ig' i  i l ' :  t jr i '  lr ir lb i ' i1:i)L.i i l l t i ic lS

330C;wet buib tennperature is 23uC. detelmine
(i) Relative humidity (ii) Humidi$ Ratio

(ii1or* Point Temperature (iv) Density of Air

A 4-S 4 Cylinder diesel engine running at 2000 rprn develops 60 W with break

thermal edciency of 30%uia CV of the fuel is 42"Mj/kg. Engine bore is 120 mrn

and stroke is 100 mm if density of air is 1.15 kglm3 with air fuel ratio of 15:1 with

mec',hanical efficiency of 80%. Detennine
(i) Fuel consurnprion (kg/s) (ii) Air consumption.(m3rs)

iiiii Indicating'Ih-ermaiEfficiency (iv)VolumetricEfficiency

iu) Break Mian Eflbctive Pressure (vi) Piston Speed

OR
The humidity ratio oiatrnospheric air at27 .SoC is 0.016 kglkg of air' Determine

(i) partial pressure of vapour (ii) relative humidity (iii) dew point tenroerature

Atiu*. standard barometric pressure of 760 mm of Hg'

An Engine working on Otto Cycle has a Clearance of 1% of stroke volume and

Initjal f,rrrrou. of O.gS bar and temperature 300C. if the pressure at the end of

Constant volume heating is 28 bar. Find
(i) An air standard EfficiencY
(ii) The maximum ternperature in the cycle

(iii) Ideal mean effective Pressure

in a Rankine cycle, the steam at inlet to turbine is saturated at a pressttre of 30. bar

and exhaust pressure is 0.25 bar. Determine purnp work, Turbine Por'ver, Rankine

Efficiency, iondenser Heat Flow, dryness Fraction at the end of Expansion'

Assume F lorv Rate of l0 kg/s.

A steam Power Plant operates at a boiler pfessure of 50 kgf/cm' and condenser

pressure of 0.05 kgflcm2. steam coming out of the boiler is dry and saturated'

balculate the thermal efficiency if it operates on Ra'kine Cycle.
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