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B"fech.Semester:IV(Mechatronicsl ingineering)

Regular Examination/ May - June 2014

Energy Conversion Systems (2MC406)

Time: 3 Hours

Instruction: 1. Attempt All The Questions'
2. Use oi st"u* table and psychrometric chart is Allcw

3. Use of Non-programmabli scientific calculator is permitted.

L Don't write anything on question paper'

SECTION . I

Que.* I (A) Explain the VapoLrr Compression Refrigeration system' Draw the P-l{ and T-S 6

diagram for the same.

{B) Exptain Vapour Absorption R'efrigeraticn Systenr'

compression refrigeration system'

Compare it with VaPour 6

Total Marks: 70

Qu
Que.- 1 (A)

(B)
Que.* 2 (A)

(B)

Que.- 2

Que.* 3

(A) Write a shott

(B) Explain Otto
Otto Cycle.

OR

Enlist Various Components of Vapour Compression Refrigeration $ystem and

explain refrigerator condensers and its types'

Explain Electrolux Refrigerator with neat Sketch'

Explains the follor,ving terms
(i) t- lumidity ( i i)  Absolute r lurrnicl i ty ( i i i )  Relative Humidity

iiu) n** point temperaiure (v) Wet Bulb Depression

Explain the foilo'uving terms ancl also indicatecl on Psychrometry chart'

( i)  Sensible cooling ( i i)  Sensible Heating

i i i i l  Humidit lcation ( iv) Dehlrmidif ication
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OR

note on Nuclear Reactor with neat sl<etch' f,
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same.
(B) Enlist various circuits of then'nal power plant and explain any one of them'

SITCTION _ II

Que.- a (r\) A Vapour Compression Refrigerator works betlveen the pressure limits of 60 bar

and 25 bar. The i,vorking fl,ii i, lust clry at the end of compression and there is

no undercooling of the l iquicl beiore the expansion valve' I f  the f luid f low isat

(A) Drar,v layout of modern thermalDower plant ancJ enlist various components of the 6

the rate o1'5kgimin. determine
Capacitv of the re frigerator/ i \  r -  ( )  P  n f  the  cvq tem

\ f  , l  
' " -  " J - - - '

Saturation
Ternperature

Enthai kJik

(K
295

iB) Derive an ExPresston
refri geratioll sYStem.

) o . J / 322.58

for coefficient oi Performance tbr vapcur absorption

uid

261

ErrtroDY (kJ/kg-K

Pressure

1.0332293.29
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Que.* 4

Que.- 5

Qne.- 5

Que.- 6

(A )AR-12Vapou r^compress ionRe f r i ge ra t i onSys te ,mhasaCondens ingS
remperature 

"ilbti";;l 
Enioporuting 

"t.*p.t*t*re 
3f 

00C' The refrigeration

Capacity is T tons. The liquid f"uui,ig tire condenser is saturated liquid ancl

compreision is isentropic' Determine

(i) llefrigerani Flow rate (ii) Power reqr.rired to run the Compressor

iili; n.ut rejectecl in the plant (iv) COP of the System'

(B) in u vupour Absorption Refrigeration system, the heat is supplied to NHr 6

genera to rbycondens ings team*a t2ba rand90%dry .The tempera tu re in the
refrigerator is to be maintained at -50C. Find the maximum COP possible'

I f t he re f r i ge ra t i on load i s20 ton "sandac tua lCoP isT0o / , o f t he
maximum cop. ;;; the mass or rt.ur required per hour. Take temperature of

the atmosPhere is as 30"C'

iA) The Humidiry Ratio of atmospheric air at 280C ciry bulb temperatur€ and 760 5

mm of Hg is 0.0i6 kg/kg of dry air '  Detennine

(i) partial pressure " 
(iI) n*tative Humidity (iii) Dew Point Temperature

(iv) Specific Enthalpy (u) Vapour Density

(B) A 4-S 4 Cylinder diesel engine running at 2000 rpm develops 60 w with break 6

tlrerrnal et'ficiency of 30% anO CV oiifre fr-rel is 
'a2 

MJlkg' Engine ̂bore 
is. 120

mm and stroke is 100 mm if density of air is 1.15 kg/m3 with air fuel rat io of

I 5:1 with mechanical efficiency of 809/o' Determine r r r
( i ) [ j ue lConsump t i on (kg i s ) ( i i )A i rCc lnsump t ton ( .m- / sJ
(iii) Indicating Thermal Efll.ciency (iv) volumetric Fl'ficiency

iu)' Break N4Jan Eff'ective Pressute (vi) Piston Speed

OR

{A) On,a Particular clay atmospheric air was found to have a dry bulb tentperaturc ol 5

30''C and rvet bulb temperatllre ot: t Skl. The barometric pressure ivas observcd

to be 756 ** 
"r 

Hg. Using thu table of Psychrometry properties of air'

dctermir,e tlie relativJ humidity, specific humidit,v, dew point temperature'

en t } ra lpyo fa i rpe r t<go fd rya i randvo lumeo f r r . l i x tu repe rkgo fd rya i r '
(B) An Engine ,"orl.ing on otto cycle has a clearance of la/o of' stroke volume and 5

Initial pressure of d.qS Uu, and temperature 300C. if the pressure at the end of

Cr-rtrstattt  volumc heating is 28 bar' Find

(i) An air standard E'lficiencY

iiil The maximum temperature irr the cycle

(iii) ldeal mean effective Pressure

(A) 16 a Ralkine Cycle, the steam at inlet to turbile is saturated at a pl'essure of 30 6

bar and ."ha,rst pressure is 0,25 bar' De'terrnirre pump work, Turbine Porver'
' 

Rankine Efflciency. cOnclenser Heat Flow, clryness Fraction at the end of

Expansion' Assurne Flow Rate of ll) l<g/s'

(B) A steam Power Plant op"erates at a boiler pressure of 50 kgflcm2 and. condenser 6

pressltre of 0,05 lcgf/cm', steam coming olt of the boiler is dry and saturated'

. calculate tlie therrJal efficiency if it operates on Rankirre cycle.
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