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oester ff .Ir. fregree -trxamtnptrqdF;q, une/
En g ineeri ng Thermofl$flfihamics

r! 'lll ,r,.

,':
Explain i) Thermodynamic equilibrium ii) Quasistatic process,;

Distinguishbetween' ,.._".-:ffi" ,St
i) Microscopic and macrQqCopic point of approach
ii) Open system and,'closgtf system ...;i,,,,ii) Open system and,'cJoretl system 

,**u*i;,u*
iii) Intensive and exteri$ive properties . ,^ ", (04 Marks)

A certain thermometer;j$lcalibrated using ice an&$tbam as fixed points and designing them

&fl , .,,..,.
terms of x,""'a4cl X51gam ond show that thd$Itih scale is given by t = 100 

/n(x / x'*- 
(r0 Marks)

&*%# /n[ 
*u"* 

I

. , _'"^*i *rryr,r* 
"[ *,.. J#${-{-,. 

#r*., ,

'.,r;r OR j11'j'rie.

2 a. State and explain thermodynamic definition of wotk-l.:ri' ,,,,,*. (06 Marks)

b' Differentiate between the york obtained using#\fpihv ii) pv, *hfuoB' is the pressure and
ov' is the specific volufn€]li i"',fu;,** , ,# (04 Marks)

c. Determine the total uprli done by a gas*s,gg,elffi following an plfpansion process as shown in
Fie Q2(c) -*-rr ,,h ., l' ,-"*- ,

- ;r',ilB*,..'*s d:#:""" 'ol'W " - 
*u"W .r6!,ffih'-- v. ,,.*

l! r\gI r i I-
,"'$P* fr*or 

;'

W. mf'"' ,, ,#ig Q2(c) (ro Marks)

iii) Open system utidCIfgoing a steady flow process (06 Marks)

b. Show that internal energy as a property of systern (06 Marks)

c. In a steady flow stgarh twbine, the steam flows at the rate of 220 kg/min. The turbine rejects

l00kJ/sec, of-fuffi the surroundings. The velocity, pressure, internal energy and specific
volume at enffirid exit are 320 m/Jec, 6 bar, 2000kJ/kg, 0.36m3&g and 140m/sec, L2bar,
1400kJ/kg rydi.3mi/kg respectively. The change in potential energy may be neglected"

Deterqkiffihthe power generated.
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Max. Marks: 100
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Time: 3 hrs.

Note: 1. Answer any FIVE full questions,

3a.

Explain i) Thermodynamic equjlibtiuifl ii) Quasistatic ,i, (06 Marks)

as OoC and I
t = (a,tnx +b

for a

a.

lE;r;l:l:liiljllid

,cFig Q2(c)

I of3
(08 Marks)



oR 
"*#&#ry4 a. How are the efficiency of heat engine and the cop,pf aha" pump and refrigerator are

defined. **tt+$w (o6Marks)ttEllllstl. ,M "_ 
':a \vv lr4r ^r",

b. State the Kelvin - Planck and Clausius statement oftti&second law of thermodynamics.
*- $ *'

r,x,,!i* *u (06 Marks)

17AU33

: l.47kN, Br4ke drum diameter = 1.8m, rope diameter:
ulated = 5if,,#l;kg,water enters.at 15oC, water leaves at 60oC'

room ture 20oC. Exhaust gas temperature : 300o.

(10 Marks)

,,.rrftA. m (UoNIarKs,

c. A heat engine receives reversibly 3000 kJ/min ffih8at per cycle from a source at 327oC and

rejects heat to a sink at 27oC. There are no othri[ heat transfers. Three hypothetical amount

of heat rejection are given below *,,,tuJtr , "!i1ir1rrt|r;:!::

i) 200kJ/min qii.llrr, 'n ,i'i"

ii) l50kJ/min .r .

iir) 100kJ/min. *.'W:lt .,.. ,..

For each of these cases, show W,h.,ff\plcle is reversible, irrevdr$ible and impossible.
il (08 Marks)'*%*;1i *'ry

u q^dr Module-3
ehn effective pressure

*,$,d' Module-3 d S
5 a. Derive an (xpression fof.me$n effective pressure t&dfuir standard Otto cycle. (10 Marks)

b. Compression ratio ofpn,Eirlbtandard dual cycle i*1ffiir is at 100KPa, 300K at the beginning
of the compression piocess. The temperature ofo{i at the end of constant pressure heat

'-'l '.,?t'qffifuI dod"
f '*,.r\i r*,3 

.*:.q1 
iB*, OR .u*,#W,&*'1 

hmp..t tlic engine : i 
"t''*

6 a. DefindThe following term with' u,,+rii*.:+', .",\'i) Brake power ., o$i, r*pu.:1u t;" 
'*gmt*+rb,ii) Indicated power *,i,I;** ,ft$iu, . ;.,n**l.

iii) Mechanical efficiency
iv) Specific fuet consumption ': i 

"

v) Thermal efifici€ncy. ,('*}$ru*o *, i',*i:'l (05 Marks)

b. For the same coryrilression ratio whi$. qygd is more efficffit"Otto, Diesel or Dual? Explain
with P-V and ffidiagram. -,.j** ,.' 

n*" (05 Marks)

c. During a test on'h single cylinder'4itroke oil engine the following observations were made

Bore = E0cnU Stroke = 45cr[,"furation of trail #,it'*r, total fuel consumption : 7.6 kg,
- .-*,Llr*- - -i,{i^^li- -- . .- .m}d.

addition processlS'UOOf. The net heat transfer''fu the cycle is 480 kJ/kg. Determine :-- -: -';i) Heat addpd during constant volumo'per'Kg of air
iD Ak s[apdffid cycle efficiency i*m**'
iii) l@p) 4$F, (10 Marks)

"? 
n.r =';#ffilil; ;;i-;d1;i*ks,Lrs ,r,ude = 12000, mean errective

= 6 bar, net
3cn4 mass of cooling

7 a. What are the desirable,pr6p-erties of good refrigerant? (04 Marks)

b. With a neat sketch desb$ilflb summer air conditioning system for hot and dry weather.
,s' (08 Marks)

c. On a particular.$tfo* the atmospheric air was found to have a dry bulb temperature of 30oC

and wet bulb tgj$erature of 18oC. The barometric pressure was observed to be 760mm of
Hg. Obtain 'ffilpfollowing properties using psychrometric chart i) Relative humidity
ii) Specific h&midity iii) Dew point temperature iv) The enthalpy of per kg of dry air.

,***ri+* (08 Marks)

W 2or3
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"-*'ffilt',oR ''u#^:l..'.

8 a' Define ' 
-" 

rnq"lr;j''

D Dry bulb temperature (DBT) ,,i{,^*,1 :'

ii) Wet bulb temperature (WBT) ,,*&**.."'
iil) Dew Point Temperature (DPT) 

,,,,,.*, 3*
iv) Relative humidity v) specific humid'i&ffi " u (05 Marks)

b. Explain the following psyctrometric procgq,'*.u*-' ,.**&,
i) Sensible heating ''rrrd, 

...,,,.'''t''ii) Sensible cooling .. i* i

liU Humidification .#1
iv) Dehumidification
v) Heating and humidifioqtion (08 Marks)

c. A vapour comfression plautr\rses R - 12 and is to devgtop'S tonnes of refrigeration. The

condenser and evaporatq,s teFrfi'bratures are to be 40"€.anb -10'C respectively. Determine:

i) The refrigerartrt flo* rate in Kg/s ,*''

9 a. Define: .'r:",ff* -*gId
i),$-infrydacting compressor
i0 (i;DetiUte acting compressorpiiu' 

.. ,**LL

i'iiyl$ingle stage compressordu,6a6 ro . ,'1,*

b. Write the advantages o,f,inultistage compressof: '"$
c. A single stage, doubleracting air compress'or, required to dt

ir. :,. (05 Marks)I u'=....,. 
'',...*

'.-,+L-*: (05 Marks)

ired to delivpr i'4m3 of air per minute

measured at t.Otl ba*,arid 15'C. The deliverf'pressure is 7,bar and speed is 300 rpm. Take

the clearance.rffi. as 5o/o of swept yohime with the eompression and expansion index

n = 1.3, calculatd"ln ... ';,1,,,.,, r'""

10

n : l.J, ualuuralg :, ,.

i) The 6'iii6 and stroke of thefEldinder assuming L* l-2D
iD -DeliVery temperatursi,:,;rg,, "" ,.-l,i:i:dl,

u "*o 
')"-" '6

&u, ;' ;'-.,,u,0' !1*.'ii* OR, 'dli'

a. _Y* nbat sketch, ophrurydifferences @rn open and closed cycle gas turbines.

6 _&' .,( (06 Marks)

Ury" . Wittr a neat sketch ffiplain :*sllt i) Turbo *jpu€ngme 11. #i

ii)
c. Draw a

iffiulsion. , .j+ (08 Marks)

iagram and r-$-${hgram for the regeneration Gas turbine (G-T) rt}.*"ru,

,I
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