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Third Semester B.E. Degree Examinatipn, Dec.2023lJan.2024
Engi neerin g Thermod$iram ics

Time: 3 hrs.

Note: Answer any FIVE full questions, chdotinE ONE full question frbm each module,

r a. Distinguish between 'ry ,,i, '{" 
"on

i) Macroscopic and microscopii properties
ii) Intensive and extensive properties
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b.

c.

Briefly explain Thermodynamic equilibrium.sr rvrrJ w^yrqur r rrvr rrrLrLryrlarrrru gqulllul lulll. (04 Marks)
A turbine is supplied with steam at a gauge pressure of l.4Mpa. After expansion in therr luru'tw ro ruyyrrl'Lr wrtl llts.llrt aL d Bauge pl9sltUf,rg OI l.4lvlpa. Altef eXpanSiOn in the

*1!T: the stream flow.$,,T to_a condenser which is maintained at a vacuum of 71Omm Hg
The barometric press.iu,e' is 772mm Hg. Express the inlet and exhaust stream pressure in
Pascals (absolute):'tlfake the densitv of Ho ac I ?,K x I o3rt-/-3 ,^- .-Pascals (absolute):tfake the density of Hg a$r l3j6 x l03Kg/m3 (08 Marks).,o[::: a'::'"

:t ':,: 'r

(12 Marks)

(08 Marks)

(08 Marks)

(10 Marks)
(10 Marks)

2a.
b.

3a.
b.

4a.
b.

.9.

5a.
b.

6a-

Derive Steady State Energy Equation (SFEE). State the assumptions made. (10 Marks)
In-a steady flow apparatus l35kJ of work of done by each Kg of fluid. The specific volrrrne

9fJ!. fluid, presswe and velocity at the inlet are 0.37m3|Kg, 600t<pu, and 16m/s. The inlet
is 32m above the floor ; and the discharge pipe is at floor lJvel The discharge condition are

9;6Tt,*F:- i-!.9$r. and 270m/s. The"toiai treat tos uBr*"en the intet a"nd discharge isgkJlKg of fluidx,trn flowing throu ,apparatus does thi speciflc internal energy inciease
or decrease Q by how much? (ro Marks)

ylnVUUainrvith an examrles of i) pMM I ., ii) pH,flra rr (06 Marks)
With a note sketch, explpin Keivin - P..!.44ck and Clasius statement of second law of

'A^qv^:tl. -!eat 
engine operates between a source temperature of 800"C and a sink temperature

of 30"C. What is the teast rate of heat rejection per [W net output of the engine? (06 Marks)

Module-3
What is Entropy? Explain entropy as a quantitative text for irreversibility, explain, briefly.

What is available and unavailable energy? Explain, briefly.
{*'

Define the followi{}g i 
oR

i) Triple point and critical point
ii) Sub-UO'o1ed liquid and saturated liquid
iii) saturated vapour and super heated vapour states ofpure substance
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(12 Marks)



r-
i

18AU32

A vessel of volume 0,04m3 contains a minute of saturated water and saturated steam at a

temperature of 250"C. The mass of the liquid prf;ent is 9Kg. Find the pressure the mass, the

sneeific vohrme- the enthalnv the entroov and,thdSflternal enerqv. (0E Marks)specific volume, the enthalpy the entropy and
*d

energy.

fi:ri' $r

M 16-4
ion of a refrigeration system.

(0E Marks)

(10 Marks)
(10 Marks)

closed cycle gas

(10 Marks)

(10 Marks)

7a.
b.

Briefly explain with a neat sketch

8 a. Write a short note on :

9a.
b.

Briefly explain with a neat sketch vftgUr compresslon ot a rerlge*ratlon s
Briefly.*ptuin with a neat sketchSffi absorption refrieerrq@ system.

..x!$\", .'.ir' riq\

,. 0R iN'

b.

i) Dry bulb tempomtttre
ii) Wet bulb temperature
iii) Dew point"trygr,rperature ",..,.

iv) Speciftd"fu'relative humidifier r:--.. \!- (08 Marks)

an air-wate.y4tfir mixture enters an @5tic saturator at 30'C and leaves at20oC, which
is the AffiMdtic saturation temperatprel The pressure remains construct at 100KPa.

DeterUffiWltft rehtive humidity:.r_$l$h. humidity ratio ofuhe inlet mixture. (12 Marks)
s; ! ^6 ',.... -rw- rl4:;;: 

:$ ^ ":.".
iir ,r' Module-S di*'1i ,q*mr:;

Explain, briefly operation.,ofa single stage recilihialiy compressor. '' (10 Marks)

What is multi-stage co.rhpiessor? Explain briefly multi-stage compressbr. (10 Marks)
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