" - Code No: 55020 , R09
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech III Year I Semester Examinations, February/March -2016 &
APPLIED THERMODYNAMICS-IT
> ' _ (Common to ME, AME)
‘Time: 3hours = Max Marks: 75

- la) 'What is the effect of reheat on 1) the spe01ﬁc output, 11) the cycle effzcrency,
- 1ii) steam rate, and iv) heat rate, of a steam power plant. _
'b)  The percent composition of a sample of anthracite coal was found to be

Carbor = 90%; Hydrogén = 3:3%, Oxygén = 3%, NitroBén = 08%, =
Sulphur = 0.9% and ash =2%. If 50% of excess air is supphed find the percentage

comp031t10n of dry flue gases by volume. , [7+8]
2a) Wlth a neat dragram explam ] king of Béﬁson Boﬂéf"’ Drscuss'“ifs merxts and
... demerits, : :

A closed — cycle rege
medrrm; Assumie th

Thax = 1050 K, effec
Assuming the compress
efﬁmency, and_

d:4 bar, Tiz= 310 & Py/Py 5,
rator is 100%, net output = 3000 kW

ybe isentropic, calculate i) Thermal
ir per mmute

3.a)

: b). A jet; propeﬂei

turbine is 3000

consumptlon per kWh is 0.42 kg with fuel of
calorific value 49 ying at a speed of 300 m/s in atmosphere having
density of 0.168 kg/m?; The-air fuel ratio is 53. Calculate i) the absolute velocity
of jetii) The fesistance oF drag of:the plane:-iii) The ‘overall efficiency ofithe
plane, and iv) the efﬁcrency of the turbine, [7+8]

4a) Descrlbe bneﬂy, w1th sketches the prmc1p1e and workrng of a surface condenser

b) Inacondenser test; the following observatron were made:

Vacuum =70 mm of Hg ' - Barometer = 76 mm of Hg
Mean:temperature of condensation =:35° C Hot:well temperature =29°C s
Mass of cooling water = 45500 kg/h Inlet water temperature = 16.5 oc
Outlet water temperature = 31°C Mass of condensate = 1200 kg/h

Find i) Mass of air present unit condenser volume, ii) the state of steam entering

“%  the condenser,-iii) the vacuum efficiency iv)ithe condénsate undércooling and
v) condenser efficiency. - : [7+8]




5.a)

by

6.3),

b)

7.a)

8..a)

may be neglected Ta

is inclined at 20° to th

- speed is 0.4, the blade

as applied to f

Why mountings are essential in boilers? Name different mountings and functions

. of each.

Derivé: expressions for the thrust® and propulsmn efficiency of- rockets “and
compare with those of turbOJet - : : [748]

What is reheat factor? Explam it Wl,th the help of T-s and h-s chart Why i is it

greater than unity? Explam
One stage comprising a pair of blade rings of a 50% reaction axial flow turbine

has inlet and outlet angles of 80° and 20°. The mean diameter of the blades is -
: 1.8 meand the turbine runsiat 20 rps.:
Steam is admitted to the stage at 12 bar pressure and 2000 C temperature and'
~ undergoes an adiabatic heat drop of 18 kJ. Five percent of the heat supphed is Iost

veloc1ty .
The rotational speed of and

£]

wheel and its efficiency is 0.885. The

isentropic heat drop g

‘ @.82 and the blading efficiency is

0.76, find i) the mean b
outlet in kI pe
steam’ ﬂow o

Explam the % b

A convergent- div,
of 10 bar, 300°C l;gf

.[7+8]
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kJ/kg [If the ratioof blade speed to steam -



