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Thermo-F! uids Edgineering
Time: 3 hrs. Max. Marks: 100

Note:1. Answer any FIVE full questions, choosing ONE full question from euch module.
2. Use of thermodynamic data hantl book is permitted

La.Withsuitableforrrrrr1ae,.,,.."k$1fumlmeasuring;;;i;*,powerinanlCengine.i:. t". * (05 Marks)
b. What are the parameterqk) betonsidered while fru*Il*g heat balance sheet for an IC engine?

ing data *#kff"u four stroke diesel.r#; ' 
(05 Marks)

Cylinder diametegff;[fl0 mrn, . P

Stroke:300 narn,'Speed: 300 rpm,
Effective brake'load = 500 kg,
Mean circumference of the brake drum:400 mm,

Mean effective pressure = 6 bar,

Diesel consumption = 0.1 lt/mrn,
Calorific value = 43900 kJ/kg,
Specific gravity = 0.78.

2tn/IE52

(10 Marks)

Find:
(r)
(ir)
(iii)
(iv)
(v)
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2 a. Explain the procedure of .orOr.,,r*O|-r.riment to evaluate the pcrlonlancc o1' a

reciprOcating 2 stage air compressor. (()6 \'lrrrlis)
b. With the help of PV diagram, derive an expression lbr the volumetnc elllciency rn ternts ol

clearance ratio for a2 stage reciprocating air compressor. (06 Marks)

lr''irlitdouble acting aircompressorof l! cmdiameter andl20 cm stroke runs at 120 rpm and

'i*.'1,sperates betweerf-I,'b;;i and l0 bar. the.lo*er temperature being 15 "C. Estimate the power,
"' 

final temperature ana te*peraturg*.$!p, if the compression index = 1.3. (08 Marks)

* :u ' Module-2'an!" +

3 a. With a neaf sketch, explain vaflor absorption refrigerator. (06 Marks)

b. Mention a few properties=fa good refrigerant (04 Marks)

c. An air refrigerator waiiidesigned to produce 80 tons of refrigeration, with air entering the

compressor at 8'C. The air was cooled after compression in a cooler to 27"C. It was

observed that the actual power required was 20o/o more than theoretical power ivitlt att lir'
circulation rate of 2kgls. Deternrine (i) The theoretrcal COP (ii,) Actual COP (tii) l'ovt,cr

required to run the compressor. Assume r = 1.4, Cp = 1.005 kJ/kgK lbr air and thc cyclc is

ideal. (10 Marks)
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4a.

5a.
b.

c,

6a.
b.
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Define the terms ,;,,,,,,, 
.oI'

(l) Dew Point temPerature. * ! '
(il) Dry bulb temPerature. u *

(iv) HumiditY ratio.

iri Relative humidity. r tt ----:-- - ^ 
(10 Marks)

An auditorium of 150 seating capacity is conditioned for the following specifications:

Outdoor conditions:40"C DBT and 20'C WBT'

Ilequrrcd ittcloot'condttions = 20 C DBI'and 60% Rf{'

Amount of outdoor air supplied = 0'4 m3lmin per person-

If the required .onaL'r*il ,.t r.q.p+ fust by adiabatic humidifrcation and then by cooling'

Calculate : (i) Capacity of the,@Plihg coll in tones . '"#; 
;"'

tiil rfre capacity of tn#numiaifier in kg/min' 
**i' (10 Marks)

.*"
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With a neat sketch, ep%dtarious patts of turboqachine. ^ ^_ 
(06 Marks)

wiit 1,. proper Gr"&iyrniurgr.r derive un.*p.rir.ion for alternate form of Euler's turbine

equation. ' ,Ann .-- t- ,T\1^^ -^-- 
(06Marks)

ii. ,.r"rty of steam in a De-Laval turbine at the inlet is 1200 m/s. The 1,ozzle angle at the

inlet is 22" androtor blades are equiangular. Assuming relative velocities of the fluid at the

inlet and exit to be equal and tangential speed of the rotor is 400 m/s- Determine

(i) 'l-he blade angles at the inlet and exit' . .

(ir) Power developed if mass flow rate is l.kg/s 
'

(iv) utilization factq, s .* , ,*-:=lftn (08 Marks)

' -* " oR*= f YF *=1:u "

{

compare turbomachae$rd positive aitpt*sw.nt machines. ". (06 Marks)

With a neat sketch, .Tffu* the workinglfa gtut pu*p' 
,'. .;. (06 Marks)

i;;;;;iil;ia&; *uio., the nrn'.ner oit.r diu*iter'{s?i cm and the inner diameter is

iO .n1.'fire nrffiei speed is 400 r,piu-"Water enters the mnner at a velocity of 15 m/s at an

,"gi. "rLi' to wheei tangent at inlet. The flow is radial at exit with a velocity of 5 m/s' Find

the blade angles at inlet anO exlt. Also determlne the power output for flow rate of 1'5 m3/s'

degree of reiction ancl utilization factor. (08 Marks)

Modu-le'4
a. ,Explain the experimental procedure to e*.a'ttlate the efficiency of a Pelton wheel. (06 Marks)

hw..Derire an expiesolo.hBr hydraulic effigierihy of a Pelton turbine' (06 Marks)

..'*"rn. externaiun .rnul diameters=o'i inward flow reaction turbine are 1.2 m and 0.6 m

;;;i;;ly,,,ljrc head on tw.prffa-is Z2 m and velocity of flow through the turbine is

constant d1k,,|.*.quulto 2.5 rWs:ttb guide blade angle is 10" and runner vanes are radial at

inlet. If thehlicharge at outlet'tue radial. Determine

(r) Speed of turbjge'.:
(ii) Vane angle at eiutlet of runner.
(iii) Velocity triangles at inlet and exit

(iv) Flydraulic efficiencY.

- -llo.

L,,,,, , ''
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OR
g a, Derive expression for theoretical head capacity relationship of a centnfugal plllllp {br

different vane angles. (08 Marks)

b. With a sketch, show different parts of a centrifugal pqlnp (04 Marks)

c. A centrifugui pu-p is designed to run at 1450i#pm. With minimum discharge of
1g00 litres tirrln-ugainst a totaihead of 20 m. Eltpt'il6tion and delivery pipes are designed

such that they are-equal in size of 100 mm. {f+heu'inner and outer diameters of the impeller

we 12 rrn und 24 cmrespectively. Determin$'tfie blade angles B, _,.T*-p, 
for radial_.":t,

neglecting friction and other losses. tr,,,} ..',11.,, (08 Marks)

Module-5

2lME52

9 a. Briefly explain the terms in relation with a centrifugal compressor,

(i) DifTuser

ilil Slip fuctor. (06 Marks)

b. Derive an expression for pressure ratio of a centrifugal compressor. (06 Marks)

c. A centrifugui .o-pr.r*fpulir.rr 30 kg/s of air wjtffti'total head pressure ratio of 4 : l. TheA centrifugui .o-pr.r*fpulir.rr 30 kg/s of air wjthti'total head pressure ratio of 4 : l. The

speed of the .o*pr.rffi '12000 rpnl inlet total"temperature is 15'C, stagnation pressure at

inlet 1 bar, slip rpp_r=iI"b.9, power input factor'is i.04, effrciency 80%. Calculate the outer

diameter of the irpPeller. "" "&s+:if-:.iiffi

o#'.ir;;;"" ffiild
e"" 1l0 a. Derive Aff&ffession for maximur4rblade efficiency for impulse tlJbine- (10 Marks)

b. e simple irnpulse turbine has a *,e" bhde speed of 200,rr/s. The nozzles. are incl':tl,u'

20i to'the ptun. of rotation of theblades. The steam velocity from nozzles is 600 m/s' The

turbine uses 3500 kg/hr of steam. The absolute velocity at exit is along thc aris of thc

turbine. Determine, 1i1 tntet and exit angles of'blades (ii) Power outprtt ol'tr"rrbinc

(iii) Diagram efficiency. (10 Marks)
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