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Fourth Semester B.E. Degree Examination, Feb./Mar.2022
Appl i ed Thermo{rynfmics

Time: 3 hrs. *".r*;l*" Max. Marks: 100
lri

Note: 1. Answer any FIVE full questions, choosing ONE full questionfrbm euch module.
2. Use of Thermodynamics data ha,rydbook is permitted. f%:r,;,
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Compare Otto, Diesel and Dual cy'{i*1e'fuhsed on: ,':",. 
_

i, Same maximum pressure and temperature. '':,;;*-, (10 Marks)

b. An engine with 200mm cyli diameter and 300nm stroke length, works on the

theoretical diesel cycle.!...T#eFifitiat pressure and temtipgpture of air are 1 bar and 27oC. The
cut off is at 8% of ,,thq$tfoke and compressio.pfuffi$io is 15. Determine: i) Pressure and
temperatur: ,t..H;#i*1t points.of the.gycle,:=''i) Theoretical air standard efficiency

2 a. With P-0 ditgrtlmexplain the stages of combustion in C.I. engine. (08 Marks)
b. The foffiing observations were made during a test on a two stroke oil engine: Room

temperilti$,o'= 22oC; Bore = 20cr4=$+:oke = 25cm; spee$6 350rpm; brake drum diameter :
1.2mn'niean effective pressure *2'8, bar; Net brake lo{ = 45ON; oil consumption : 3.6kglh;
calorific value of oil = 41800kJ,'fl<g; quantity of;at&ef cooling water = 455k9/h; rise in
temperature of jacket water : 28"C. Temperature qf exhaust gases entering and leaving the

exhaust gas calorimeteri$,.$,;#!/min. Temperature rise of calorimeterr ater: 9oC. Determine
the indicated and bralt('$riwer, mechanica{+e-ffiiiency and brakE;thermal efficiency. Draw

iii) Power develoffi:t*,;,iif there are 400 workins stiokes/min. (10 Marks)
i,rirt.,,_ lhr'
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the heat balance sheel on one minute basis"q\rr ,5 (12 Marks)
k** t ,* :"1-**d{ Vfoilu"ie-Z t' ,'*.'"ro._ =!:.?tt-- _ .....ra. With a neat{skeich, explain gas aittr: ine cycle with -.pegenerator and derive the cycle

b. In a gastturbine plant, air enffi"uthe comprersor"$tf}SoC and it is compressed through a

pressuGidiio of 4 with isentf&p,ib'effrciency of 85d/# the air fuel ratio is 80 and the calorific
valuetf fuel is 42000kJ/i€.'Ttre turbine -inlet temperature is 1000K and the isentropic
effrciency of the turbin€tis:82%. Calculat%th,g, overall efficiency and air intake for a power

, ,,,outPut of 260kW. 
ffine 

mass fuel in $}*dunt. (12 Marks)

:,: .rih rlt, *OR
4 a.' With a neat sketch,:explain the working of gas turbine cycle with intercooling and reheating

with T-S dia$ -' (12 Marks)
b. With a nedt sketch, explain workiii! of turbojet. (08 Marks)

Module-3
.. 

,,a,,,,.

5 a. Discuss the followinB giittttflperformance of Rankine cycle: i) Effect of condenser pressure

ii) Effect of boiler preszuie iii) Superheat. (10 Marks)

b. A simple Rankine cyole works between the boiler pressure of 30 bar and condenser pressure

of 0.04 bar. Th,9.p4p1y steam to the turbine is dry saturated. Determine Rankine cycle

efficiency. If,,t[qsupply steam to the turbine is superheated by 66oC. What is the effect on
Rankine efficieney? (10 Marks)
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OR
With the help of schematic diagram and h-s diagram,. '' lain regenerative vapor power

cycle with one feed water heater and derive an exprq qio,frfor its thermal efficiency.

.. :u$i (08 Marks)

In a reheat cycle, steam at 500oC expands in a HF"irlrbine till it is saturated vapor. [t is then

reheated at constant pressure to 400oC and tlp{:'b*panded in a L.P turbine to 40oC. If the

maximum moistwe content at the turbinc,,orhaust is limited to 1570." Find: i) The reheat

pressure ii) Pressure of steam at the."G1dt1t6 tne U.p turbine lii}"fle net specific work
out put iv) the ry;i;;fil*.y. Attrffitiiideal processes- ; (r2 Marks)

Module-4
7 a. With a neat sketch, describe;,t[.9i,*orking of a Bell-Cg:lg'ma" cycle with P-V and T-S

diagram. ..": 
iii;' .r' (loMarks)

b. An ammonia vapour compre;$$8n refrigeration works between an evaporator pressure of 1.2

bar and condenser pre@e;of 12 bar. The refrig_qartt"leaves the evaporator at -20oC and

leaves the condenser ffi.@0'C. Determine the CQt*,of the system and the power required in

ton of refrigeration n':i3$o' .,,i, 
..di" (10 Marks)
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8 a. Define t\ te1, i'i) Dry bulb temperature ii) Wet bulb temperature iii) Relative

humidityo,tnQivlDew point temperature.p (08 Marks)

b. It is reflfud to design an air coffi..1loning plant for a s,,@311 ofiice room for the following
wintercondition: d. (_""vvrrcer=vs4vrlrvra. tl"ffir, 1",
Outdoor conditions = l4"C DBT-atrd 10"C WBT ,:"=,j*

Amount of air circulatig.my& 3 0m'/min/pt
The required conditioriss*-gbhieved first by

i) Heating caga,piiy of the coil in Kffid surface tempdrhture required if bypass factor
of the coil is 0.4.

ir) Capacityffithe humidifier. ri' , ,, (12 Marks)
,. 
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..'ffi:. ..,,::, ,,- Module-S . .i':"
a. Derive, expression for iffiron for *rnimum work input required for two stage

compieisor with perfect intet-cooling. (12 Marks)

b. A t*o stage air compressor with perfect inter-cooling takes in air at I bar and 27"C. The law

- 
,lt'ef:compression in,Fqth-1he stages is PV' ? i constant- The compressed air is delivered at 9

:, 
-,,,,,,-,. 

41. Calculate fo,rq;llnit:'mass flow rate of'hir the minimum work done and heat rejected to"'""irt.r-coo1er. 
Coififire the values if compression is carried out in single stage compressor

with after-c l .=..* (08 Marks)
:

lfl*..oR
10 a. What is critical io? Derive an expression for pressure ratio which gives

maximum discharge thfqmh the nozzle. (10 Marks)

b. Dry saturated steam at'h. of 1 1 bar enters a convergent divergent nozzle and leaves

Required conditions = 20'"Q Otsf pd 60"C RH
Amount of air circulatig"ryy-):h 30m3/min/persortl
The required conditioriqi*pbhieved frst bV \qt:

.3Om-/mrVpersofls itv of,b.SiCt : 60.

,1r rl. r."t r&
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at a pressure of 2*baeilf the flow is adiabatic and frictionless. Determine: i) Exit velocity of
the steam ii)",$Mtio of cross section area at exit and at a thoat. Assume the index of
adiabatic expa-as.dh to be 1.135. (10 Marks)


