
... 
A-BRL-M- NFFB 

I WP-1 = (ff.f~ I ~~:250 

m ~ .q ¥1 :mo "5lv.l ~~~it fRt ~ ~ Gt.n .q ~ ~~ 

~ q;) ¥1 ~ -srrn ~ "3tR ~~I 

"5lv.l ~ 1 3fR s 3lf.lcn<f % <r<rr ~ m .q ~ ~ "{91lS ~ Cfll-~ -Cfll 1:% "5lv.l ~ m -srrn ~ "3tR ~ 1 

~ >lv.l/mrT ~ ~ f.t<rn ~ ~ mtR ~~~I 
m ~ "3ffi: ~ ~ ~ -il ~ ;;rR ~. ~ $ ~ ~-~ -il fci:i<n TJm t, 3ffi: ~ ~ cnr ~ $ >lv.l-~-"JtR 

(<f~to "Ut o ~ o) ~ ~ ~ '!R ~ ~ '!R fcf;<n ~ ~I ~ lf1U.m ~ 31ftrftm ~ fcl:iBt ~ ll fu& ~ "3tR '!R q;)-{ 
~;rtf~! . 

mm ~ ~ ~ q;)-{ ~ cliT ~. ~ ~ ~ fcf;<n ~ ~~ 

~ ~ m. 3lfusr/~ "3tR ~~ ~ ~ ~ .q ~ ~~ 

~ 3fR ~ ~ ~ wt ~. ;;rof (fCii ~m ~~Tim ml 
m ~ ~ cliT Tf11RT ~ cliT ~ 1 ~ ~ ~ ~ ~ -srrn· ~ "3m: <it ~ m;:«<<T tt ~ ~ ~ CfiTlT -:r 11m m 1 "Siv.l-~-"JtR 
~ -il ~ ~ ~ q;)-{ 1f!! ~ 1f!! ~ mrr Cl>"t ~= <fiR ~~ 

MECHANICAL ENGINEERING (PAPER-II) 

I Time Allowed Three Hours I I Maximum Marks 250 I 
QUESTION PAPER SPECIFIC INSTRUCTIONS 

(Please read each of the following instructions carefully before attempting questions) 

There are EIGHT questions divided in two Sections and printed both in HINDI and in ENGLISH. 

Candidate has to attempt FIVE questions in all. 

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing 
at least ONE question from each Section. 

The number of marks carried by a question/part is indicated against it. 

Answers must be written in the medium authorized in the Admission Certificate which must be stated 
clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be 
given for answers written in medium other than the authorized one. 

Wherever any assumptions are made for answering a question, they must be clearly indicated. 

Diagrams/Figures, wherever required, shall be drawn in the space provided for answering the question 
itself. 

Unless otherwise mentioned, symbols and notations carry their usual standard meaning. 

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a question 
shall be counted even if attempted . partly. Any page or portion of the page left blank in the 
Question-cum-Answer Booklet must be clearly struck off. -

1 [P.T.O. 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



~-A I SECTION-A 

Derive an expression for entropy (S} as given below 

dS = (
80) 
T rev 

for a closed system undergoing a reversible process. 10 

(b) ~ ~ wftCfi\01 o~ ~ ~tl ~ cfit ~ "CfiT ~ 1 ~ tt4lcti<or CfiT ~ <fiG <nB \!,"Cfi ~ 

cfit \!,"Cfi ~ 'R Wmi, ~ <f~ ~ Sfilrn: 30 m, 50 mfs <f~ 50 bar i1 ~ ~ t.R'('q 

1000 kgjm3 m, m ~ ~ cfit >lfu ~ liDfT ~ ~ ~ ~ cfit TfUR1 ~I 

Write Bernoulli's equation and the conditions for which it is valid. If a fluid · 
obeying Bernoulli's equation has elevation, velocity and pressure at a point as 
30m, 50 mjs and 50 bar respectively, calculate the total energy per unit mass 

of this fluid if its density is 1000 kg I m 3 . 10 

(c) wxflSilol 'R lffi!f ~ CfiT ~ )f'~Wf mot i? lffi9 ~ ~ ~~, ~ ~ ~ ~ cfit ~ 
~I 
What is the effect of Mach number on the compressibility? Derive an 
expression for pres~ure coefficient in terms of Mach number. 

(d) cfR ~ ~ f.l<m cfit O<ffi9!ff ~I~ "CfiT R<ffi ~ ~ 5780 K ~ ~ ~ ~ 
"3B ~ cfit T[UR1 ~ ~ q( ~ ~ ~ fi ~ mrftl 
Explain Wien's displacement law. Assuming sun to be a blackbody with a 
constant surface temperature of 5780 K, calculate the wavelength at which it 
will have the maximum spectral emissive power. 

(e) \;cil 511JJ 1 fil1Cfi CfTlill ~ ~ ~ cfit fcrtl:rn" ~3TI cfit 3Tfuq ~3TI .q ~ cfit ~ 
~ ~ ~ .q 74·6 kJfkg, 185· 4 kJfkg o~ 208·0 kJfkg ~I~~ cfit 
llBn ~ G\ 30 kg/min m, <iT~~ fi ~ <flTT ~~(COP) cfit TfUR1 ~I 
In a standard vapour compression refrigeration cycle, the specific enthalpies of 
refrigerant at the end states of different processes in ascending order are 
74 · 6 kJ /kg, 185 · 4 kJ /kg and 208 · 0 kJ /kg. If the mass flow rate of refrigerant 

10 

10 

is 30 kg/min, calculate power consumption and COP of the cycle. 10 

2 . . (a) m ~ fcfi ~ ~ <flTT .(ffqlffi ~ ~ ~ ~ ttJJICfict'1 CfiT 1fR M &&JPrfdc:fi)ll m 
ll ~~em <:ff ~ ~ ~ mm il 
Prove that the cyclic integral of ratio between heat transfer and temperature of 
any thermodynamic process is less than or equal to zero. 20 
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(b) ~ ~m: ~ ~ ~ ~ cxm:r 15-4 em o~ ~3-2m ~110·2 em~ 
cxm:r Cl~ 4 · 8 m ~ ~ ~ ~ ~ ~ ~ ~ ftmR -q-{ ~ M rr<n ~I Cfi11 CXffil ~ 
~it 2. 24m~ (fCl1 22 oc CflT 'q""f.fi 'iU ~I l1R't ~ ~ 242 kPa "W1 ~ -q"\ ~~I ~ 

CXffil ~ ~ cfiT ~ -q"\ ~ ~ ~ ~ Cfil f.lct>lkl~ I 
A pipe having 15 · 4 em inside diameter and 3 · 2 m length stands vertically. 
Another pipe having 10 · 2 em inside diameter and 4 · 8 m length is welded on 
top of this pipe. Water at 22 oc fills the smaller diameter pipe to a depth of 
2 · 24 m. Above the water is air under an absolute pressure of 242 kPa. 
Determine the total force on the bottom of the larger diameter pipe. · 15 

(c) l1;Cfi fro~~~ -q-{ lJlfl'ffi 550 mjs cfiT 7ffir ~ m qmft% ~ 120 m/s cfiT 7ffir ~ 
Gfm f.\ct><"J d1 % I frm cfiT 5 . 1 kJ I kg (fq1 cfiT llT:n cfiT ~ cfiT ~ ~ ~ q~ it ~ ~ ~ I 
~ fro ~ ~ 98 kg/min ~. oT ~ ~ f.lct>lkl~ I 
Hot gases enter the blades of a gas turbine with a velocity of 550 m/ s and leave 
with a velocity of 120 m/ s. There is an increase in the enthalpy of the gases in 
the blade passages to the extent of 5 · 1 kJ /kg. The rate of gas flow is 
98 kg/min. Determine the power produced. 15 

3. (a) l1;Cfi ~ it ~ Cfffi ~ >rEffi'f o{rr ~ ~ ~ ~ ~ ~ cfiT ~ ~ 1 >rEffi'f ~ 
~ l1ml ~ ~ ~ (~ 31fus ~~it)~~~ cfiT ~(~)~I 
Derive an expression for entropy change across a normal shock wave occurring 
in a nozzle. Show the trend of this entropy change (in the form of a diagram) , 
with respect to the Mach number value before the shock. 15 

(b) l1;Cfi 311% <r~ .~ ~ ~ ~ ~ )llQ«ll Cfil 'Cfft~ ~I 100 kPa, 27 oc ~ 
500 kPa, 117 oc (fq1 ctl~qo:scll~ ~ 3'Jqft:ctMI~ ~ ~ l1;Cfi wxfl:sct> ~ {"luft~a cfiT ;JfT ® t 
"11 fcfi Cfl~qo:gcl\~ ~ ~ tt iit cfiT "'lCft ~ I • ~ it ~ Cfil ~ ~ ~. '5ffir 
fchc-i'i!lll"l wxflfua ~ ~ ~ ~ ~ cwf cfiT TfURT ~ 1 

Define availability of a closed and steady-flow system. Atmospheric air is 
compressed steadily from 100 kPa, 27 °C to 500 kPa, 117 °C, by a compressor 
that is cooled only by atmospheric air. Neglecting kinetic energy changes, 
determine the minimum work required per kg of air compressed. 15 

{c) l1;Cfi {"li!kld SlfdSictlgl ~ fclf.\q~Cf) it, ~ mcCp, c = mh Cp,h t ~ ~ fc!;_ 

In a balanced counterflow heat exchanger, where mcCp, c = mh Cp,h , show 
that-

(i) fcfiBt ~ ~ ~ !11)_ = ll T2 = ll T; 

1171 = 11 T2 = 11 T at any section; 
{ii) Gl;ft ~ ~ ~ (ITql{R ~ W1HI~( ~ ~ %1 

the temperature profiles of two fluids are parallel and linear. 20 
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4. (a) ~ ~'iRiCfil ~ ~Rlil!Cfi -ij mh C p, h = 0 · 5mcC p, c ~I lJlf ~ ~ ~ CfiT ~ ~ 
~: Th, i om Tc, ·i ~I Th, i, Tc, i ~ Th , 0 . ~ ~- -ij SlfdSICll~ om BliHHR ~ ~ 
~Rlill<hl ~ ~ ~ ~ CfiT ~ ~ ~ ~ fcfi ~ f.rP:r lR lJlf ~ CfiT 'BlTR ~ 

Th ,o ~I~ Th ,i =150 ° C, Tc,i =30 °C om Th,o =90 ° C m, ill '3'B ~ cfiT Tf1JRT 

~I 
In a double-pipe heat exchanger, mh Cp, h = 0 · 5mcCp, c· The inlet temperatures 
of hot and cold fluids are Th , i and Tc, i . Determine an expression, in terms of 
Th, i, Tc, i and Th, 0 , for the ratio of area of counterflow heat exchanger to that of 
parallel-flow heat exchanger, which will give same hot fluid outlet temperature 
Th, 0 • Also fmd out the ratio, if Th, i = 150 oc, Tc, i = 30 oc and Th, 0 = 90 ° C. 25 

(b) ioo em~ om 25 em~ cfiT ~ <m ~cit 25 oc c:m.;fi Cll~fWscllll ~ -ij 3"iij1Ro 

(exposed) fei:;?n rmT ~I~ cfiT B"(1'Q CfiT ~ 95 oC ~I~ cfiT Gf.n m® ~ ~ ~ ~ 
mf.t 'l>) RCfiiRi~ I~~ cfiT ~50 em tR:f ~ ~ ~ ~ ~ 40 em Cfl\ ~~.ill 
~ mf.'t -ij ~ cfiT TfURT ~I 

ffi~Cfll~~: 

Nu = 0 ·59 (Gr · Pr) 0 '25 ~ Gr· Pr < 109 

= 0 ·10 (Gr · Pr) 0 ' 33 ~ Gr · Pr > 109 

p = 1· 06 kg I m 3 

cP = 1004 J /kg-K 

k =0·029 W jm-K 

v=18·97 x 10- 6 m 2 jsec 

A hot plate of 100 em height and 25 em wide is exposed to atmospheric air at 
25 oc. The surface temperatUre of the plate is 95 °C. Find the heat loss from 
both the surfaces of the plate. Also find the change in heat loss if the height of 
the plate is redu~ed to 50 em and the width is increased to 40 em. 

Use the following relations : 

Nu = 0 ·59 (Gr· Pr) 0 '25 if Gr· Pr < 109 

= 0 ·10 (Gr· Pr) 0 ' 33 if Gr · Pr > 109 

The properties -of air are : 

p = 1 · 06 kg / m 3 

cP = 1004 J 1 kg-K 

k =0·029 W fm-K 

v = 18 · 97 x 10- 6 m 2 I sec 

4 
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(c) CFn 31111 ~ ~ fcf; ~ ~ 1ffif mn ~ ~ 1ffif ~ ~ 1R f.t~ ~ ~? ~ m, (fa{ 

~~~BIOI$!~~ I~ {@l~il cfft ~ ~ ~ BTm 1ffif mlT ~ BTm 1ffif cfft 31M~ 
~ cfit ~ cnl f.'f8 ~~BIOI$!!~~ : 

Do you think that velocity boundary. layer and thermal boundary layer depend 
on Prandtl number? If yes, explain properly. Also explain, with the help of neat 
sketches, the significance of relative thickness of velocity boundary layer and 
thermal boundary layer for the following : 

(i) "(f0f ~ I Liquid metals 

(ii) m-r I Oils 1 0 

~-B I SECTION-B 

s. (a) a;t>lwtfM>t ~ ~ f.Fm ~ ~-~ mn iW1tRFlB ~ cfil O<fl&l1 ~ mn m ~ fcfi 
Gl;ft q;~ ~ ~I 

Explain Kelvin-Planck and Clausius statements of the second law of 
thermodynamics and prove that both the statements are equivalent. 10 

(b) SI ~ ~ ~ lt 3iqf'hl6i 1R f.t8 ~ <nT <Fn >rm<i mw ~? 
How do the following parameters influence knocking in SI engine combustion? 

(i) ~q;{ cnT "fq-~ (fT11lfR 

S~lf-ignition temperature of the fuel 

(ii) ~-~ ~ 

Air-fuel ratio 

(iii) ~ fro <fiT ~ 

Dilution by residual gas 

(iv) qft:"C{§t~d ~ ~ 

Shrouded inlet valve 

(v) ~~~ 

Combustion chamber design 

(c) ~ ~ "it cn:r ~ 430 oc 1R % mn ~ cfit ~ 32 m ~ 1 GfTW ~ cnT ~ 28 oc ~ 1 

~~~~err-cit~ m=a f<h~l!ltiO! ~ ~ ~ ~ 11 kg ~~lfURl ~-
Hot gases inside a chimney are at 430 oc and the chimney height is 32 metres. 
The temperature of outside air is 28 oc. The fumace is supplied with 17 kg of 
air per k g of coal bumt. Calculate-

(iJ ~ ~. mm lt; 

draught in mm of water; 

(ii) d11 TmT cfit ~ ~. m "it I 
draught height in metres of hot gases. 

10 

10 
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(d) 3q-~ ~ (~o tfto ~0) cfiT ~ m$mrr %? "(% (ffi ~ ~ ~ dq-~ ~ ~ ~ ~ 

~~I "ffil ~ ~ G~ ~ ~ cnl ~ mcJ ~I 
What is the significance of J:>y-pass factor? For a heating coil, derive an 
expression of by-pass factor. Find the expression for efficiency also for heating 
coil. 

(e) "(% ~ ~ ~ ~ 'Q,Ci ~ ~ ~: 7i <f~ T0 ~ 1R ~ m "Bmftf ~ f<fi 
7i > To . <lR ~ ~ ~ 'Q,Ci ~ ~ ri ~ r0 ~, ~ ~ illctCfictl k tn, m ~ -q 
~ <l'ffi ~ ~ cfiT ~~~~~~~I~ Gm <f~ ~ -q ~ ~ 
~~~~~ 
Inner and outer surfaces of a spherical shell are maintained at temperatures 
7i and T0 respectively such that 7i > T0 • If inner and outer radii of the shell are 
ri and r0 and its conductivity is k, derive an expression for the rate of heat 
conduction through the shell. Assume steady state and no heat generation 

10 

within the sh ell. 10 

6. (a) "(% 4-$, 2 fuf8o;s{ ~ ffi ~ ~ f.!1:;r ~ ~ fcfi<.n l1<IT : 

~ $ · ('Effif) = 60 em 

fufuto;s{ CfiT 01ffi1 = 40 em 

ffi cfiT 7lfu = 250 r.p .m. 

~ lTTUf ~\lTCit ~ :::: 8 bar 

ffi ~ ~ ~ = 220 kW 

~ ~ "@"q(f :::: 80 kg/hr 

~ ~ CflT ~ lJH = 43000 kJ /kg 

~ CflT 61~~'311 3ffi :::; 13% (f~ ~ ~ 
~ "@"q(f = 30 kg/min 

~ ~ ~ .:::: 90 kg/min 

~ ~ ~ '(l'Tq11R -q ~ = 38 oc 
~ ~ ~ ~ ~ ~ = 45 kg/min 
~ ~ ~ '(l'Tq11R if ~ = 23 oc 
~cfi't cP = 4 · 18 kJ/kg-K 
~ ~ cfiT cP :::: 2. 2 kJ/kg-K 

m fm1 cfi't cp = 1 · 1 kJ /kg-K 

31fumr 'llC"l<'ll&l cfi't C P = 2 kJ /kg-K 

'llct<ll&l cfi't Wl ~ = 2520 kJ /kg 
.m -rro CflT '(l'Tq11R = 4 so o c 
Cll~~o:sctl4 (f!qlfR = 27 oc 

In a 4-stroke, 2-cylinder diesel engine, the following data was collected : 
Piston stroke = 60 em . 

Diameter of the cylinder = 40 em 
Speed of the engine = 250 r.p.m. 
Indicated mean effective pressure = 8 bar 
Brake power of the engine = 220 kW 

6 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



Fuel consumption = 80 kg/hr 
CV of fuel used = 43000 kJ I kg 
Hydrogen content in fuel = 13% and remaining is carbon 
Air consumption = 30 kg/ min 
Cooling water circulated = 90 kg/ min 
Rise in temperature of cooling water = 38 oc 
Piston cooling oil used = 45 kg/ min 
Rise in temperature of cooling oil = 23 oc 
CP of water = 4 · 18 kJ /kg-K 
CP of cooling oil = 2 · 2 kJ fkg-K 
CP of exhaust gases= 1·1 kJ/kg-K 
CP of superheated steam = 2 kJfkg-K 
Latent heat of steam = 2520 kJ /kg 
Exhaust gas temperature = 450 oc 
Ambient temperature = 27 oc 

"5lfcr ~ f.rq ufull1 <fiT Tf1JRT ~ : 

Find the following quantities per minute 

(i) ~ jCf) ~ (BP) -q qftctfdo ~ 

Heat converted to useful brake power (BP) 

(ii) ~ ~ wu ~ ~ "3)&IT 

Heat carried away by cooling water 

(iii) ~ ~ mu ~ ~ "3>&IT 

Heat carried away by cooling oil 

(iv) ~ ro fm1 mu ffi ~ "3)&IT 

Heat carried away by dry exhaust gases 

(v) '*·1ctlt>q ~ ~ -q ~ "3>&IT 

Heat carried away by steam formed 

(vi) ~ mu ~ "3>&IT · 

Heat supplied by fuel 

~ ~ 31Ttm "4\ (l'(.ll ~ ~ 3Titm "4\ "3>&IT ~ 11;f ~ ~I 
Draw up also a heat balance sheet on minute basis and percentage basis. 40 

(b) mm\UI ~ SI ~ ~ ~ ~ Cfilur 31fu9 'R ~(ignition)~'~ (combustion) 

~' 3l!ffiT Cfilur, ~ ~ (f?n ~ ~ CfiT ~I 
In the pressure crank angle diagram of normal combustion Sl engine, show the 
point of ignition, point of combustion, angle of advance, ignition lag and 

·combustion period. 10 
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.7. (a) T-s 31fusr ~ ~ il, "Cfi"R1 <'MT ~ CfM" ~ -q ~~I 'tFA ~ ~ ~~ ~ a?.IT 

~~~&Till~~~~ ~I 
With the help of T-s diagrams, differentiate between Carnot and Rankine 
vapour cycles. State the advantages of Rankine cycle and derive the expression 
for its thermal efficiency. 15 

(b) 1% ~ ~ m ~ ~ ('Titr) a?.IT Cf['&{ ~ ~ :mmfuf ~I ~ ~. Cf['&{ ~ ~ ~ 
31~f~<lPT<nt ~~~~'f.r!mqw 40 bara?.IT 400 oc (h = 3215·7 kJjkg 

~ s9 = 6 · 713 kJ/kg-K) ~ 40 ac ~ ~ Ol'11l1R 'R 91r:f 'Cfi\ WT ~I~~ 0 · 2 bar 
~ ·W:f.H il ~ ~ Cf['&{ ~ -ij ~ ~ ~ t! :!H ~ >RR Cfif.t ~ fu1; ~ mcft ~ I mcRT 
~ -q ~ 10 bar 'R ~ CfTtCT ~ ~ -q >rrn ~ %I >rfu ~ 1:ff.ft tT 11ffi ~ ~ 
qf{(Oj~ftd ~ ~ 11ffi <'MT ~ fu3Wlltt ~ ~ ~&Till ~ T[URT ~I 

~ ~ <'MT CfM" ~ ~qq ~ : 

p T rpwrt (kJ I kg) @rtf (kJ /kg-K) ~JWRR(m3 /kg) 
(bar) (OC) 

hf hg sf Sg vf Vg 

10 515·5 72·23 363 0·1478 0·5167 80· 5 X 10- 6 0·0333 

~ 
0-2 277-3 38 - 35 336-55 0-0967 0 -6385 77 · 4 X 10-6 1·163 

CfT&f 0·074 40 167·5 2574·4 0·572 8·258 0 -001 19-546 

A combined cycle power plant operates with mercury and steam cycles. 
Mercury cycle is superimposed over the steam cycle operating between 
boiler outlet condition of 40 bar and 400 oc (h = 3215 · 7 kJjkg and 
s

9 
= 6. 713 kJ f kg:-K) and condenser temperature of 40 °C. The heat released 

· by m ercury condensing at 0 · 2 bar is used to impart the latent heat of 
vaporization to the water in steam cycle. Mercury turbine receives mercury as 
saturated vapbur at 10 bar. Calculate th e mass of m ercury circulated per unit 
mass of water and the efficiency o~ this binary cycle. 

Properties of saturated mercury and s team are : 

p T Enthalpy (kJ I kg) Entropy (kJ lkg-K) Sp. vol. (m 3 I kg) 
(bar) (OC) 

hf hg sf Sg Vf Vg 

10 515·5 72·23 363 0 · 1478 0-5167 80· 5 X 10- 6 0-0333 

Mercury 
77· 4 X 10-6 0·2 277-3 38 ·35 336·55 0·0967 0-6385 1·163 

Steam 0·074 40 167·5 2574·4 0·572 8·258 0·001 19·546 

8 
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8. (a) 15 oc DBT ~ 80% ~~ ~ <fiT 100m3 ~ "Srffi ~ m "ffl ~ 22 oc 

OfCI'llR ~ (fcfi 1llf m @ ~I 15 oc ~ 22 oc 'H ~ <hl • ~ ~: 0 · 017 bar 

~ 0·02645 bar ~I~~ "Srffi ~ ~ ~ crrffi ~ ~ m<1 ~I ql~tJOMft<! ~ 

= 1·013 bar ~I 
100m3 of air per minute at 15 oc DBT and 80% relative humidity is sensibly 
heated until its temperature becomes 22 °C. Saturation pressures of water 
vapour at 15 oc and 22 oc are 0. 017 bar and 0. 02645 bar respect ively. Find 
heat added to air per minute. Take atmospheric pressure = 1 · 013 bar. 25 

(b) "&m ~ ~ ~ .q ~ ~ ~ 50 tons ~ "SRR ~ ~I W4ls<t> .q ~ ~ 
<'fR'ft ~ <hl OfCI'llR 1 oc ~ ~ m:rrftf -q m ~ ~ ~ ~ <hl OfCI'llR 21 oc ~ 1 ~0&:1 Rl'*' 
~il<=l~<!Cfldl ~ 30% mt.lCfl ~<fiT ~·llq~<JCfldl <fiT~~~ wa ~ (i) ~ Cf>T Cll«l~Cfl 
~ ~ (COP) 3fu: (ii) {iAfl'SCfl ~ ~ t! kW ll ~I 

~ ll >ffiTfuf ~ Cf>T "Gftmur 100 kg/min ~I~~ "5ffiRUT ~ R<tl1 ~ pv1
·
3 =~. 

y =·1·4 ~ ~ ~ ~ ~ cp = 1 kJfkg-°C 

An air refrigerator used for food storage provides 50 tons of refrigeration. The 
temperature of air entering the compressor is 7 oc and the temperature of air 
before entering into the expander is 27 oc. Assuming 30% more power is 
required than theoretical, find (i) actual COP of the cycle and (ii) kW capacity 
required to run the compressor. 
The quantity of air circulated in the system is 100 kg/mill. The compression 

and expansion follow the law pv1·3 = constant. Take y = 1· 4 and 

CP = 1 kJfkg-oc for air. 

*** 

25 

9 BS4-300 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




