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Note: 1. Answer FIVE full questions,
2. Use of thermodynamic data

NModule-1

Obtain air standard efficiency expression for diesel cycle.

The compression ratio of an air standard Otto cycle is 8.
process the pressure is 1 bar and the temperature is 300 K.

cycle is 1900 kJ/kg of air. Calculate:
i) Pressure and temperature at the end of each process of the cycle.

ji) Thermal efficiency.

S

S0, will be treated as malpractice.

lank pages.
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Zé 2 a Withaneat sketch, explain the working of Ram jet. - (06

25 b. In a constant pressurc open cycle gas turbine air enters at 1 bar and 20°C. leaves

£E compressor at 5 bar. Using the following data, temperature of gases enter '

g2 turbine = 680°C. pressure loss in the combustion chamber = 0.1 bar. compressor and

; «59: efficiency = 0.85 and 0.80, 7 = 1.4. C, = 1.024 kJ/kgK for air and gas, combustion ck ','
EZ efficiency = 85%., find: . —a |
25 i) The quantity of air circulation if the plant develops 1065 kW.

2E ii) Heat supplicd kg of air circulation.

Tz jii) The thermal efficiency of the cycle. Mass of the fuel may be neglected. (1

Zz .

£2

25 Module-2

gé 3 a With a schematic diagram. explain the working of regenerative Rankine cycle. Sho ,
£2 process on T-S and H-S diagram. _- |
g% ~ In a steam power plant operating on ideal Rankine cycle steam enters the turbine 2

b £5 with an cnthalpy of 3248 ki/kg and an entropy of 7.127 ki/kgK. The condenser |
% g 0.1 bar. Find the cycle efficiency and specific steam consumption in kg/kWh. Do
; z pump work.
=

2z
£z i

g 4 a What are the advantages and disadvantages of binary vapour power

pressure and the maximum tem

b. In a rcheat cycle, the initial steam
g 550°C. Ifthe condenser pressure is 0.1 bar and the moisture 2
246 assuming ideal processcs, determine: (i) Reheat pressure, (i) Cy
2~ rate, steal is reheated to 550'c.

iy
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With a -0 diagram, expluin the stages of combustion in €1 engine, :
Benzene Colly is burnt in air and (he analysis of the products of combustio
Tollowing resolis; ‘ '
CO, = 10.96%, (O - 0.5%, Oy~ 7.5%, Ny~ 41,04%,
Determine: 1) Actual air-fuel ratio on mole bawis ;i) Actual air-fuel ratio on m
iif) Percentape excens air, (D

L

With a schematic diagram, explain

Show the processes on ‘-8 diagram, -0
An air conditioning plant is required (o supply 60 m" of aiv/minute at a DT of 2 C
55% RIL The outside air is at DT of 28°C and 60% RIL Determine the mags of

drained and capacity of the cooling coil, Assume the ajr conditioning pla

dehamidify and then to cool the air,
OR T
With a neat sketeh explain the working of winter air conditioning system, S|
processes on psychrometric chart, (
An air refrigeration system working on Bell-Coleman cycle with 15 TOR capacity
pressure range | bar 1o 10 bar, Air enters the compressor at =5°C and enters thg cxpan
25°C, Assuming isentropic expansion and compression, find COP, air flow rate ¢ d power
required, (08 Marks
0 05
Show that for perfeet intercooling, stage pressure ratio remains the same in

/%
compressor and hence prove that 7. =( %’&J where 7 - stage pressure ratio, py : initi
[ ] .

mw{tmtag

pressure, x - number of stages, ' | 4l
Steam expands from 17 bar and 284°C (o 0.7 bar in a convcrgcn:;

X Assuming that the expansion is frictionless and the steam discharg_cd
the diameter of the nozzle, (i) at a point where the pressure is 95 bar, (i)
Ii. Bmﬂt i _{ L .
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0 1 L] 14 { ninl \| DAL/

load., Area ol ..‘u(nlllv, O ¢ i OO0 mim i ‘\:|“l"““‘f‘", CONBLANT J i 1tk
| 1 ~l y | . 15() 101 | ()] o on (e !

Length ol the v||{ JURATALY 10 i, | \‘|.‘]- ( [u‘ ol the | VAL AV Y ]
4t g ¥ " ifne fap 1A
Spring balance reading « 50 N, Diameter of the brake deam 12 m,

i ; . (o " 3 10()

Diameter of the ‘.,"',’,‘/Hli“’l“lﬂj - llt){L“)-lm_m-j Stroke of the piston 200 m,
18 1:'}{.“- EraLLT

P , ]

i brake mean effec

13

f

1303
1

(08 Marks)

SIIC (Brake Specific fon) U RARSE
e thermal and indicated thermal efficiency.
S ! N e ML R
\ - o (05 Marks)
With the help of a neat skoteh, explain a simple vapour abso tioncycle, (05 Marke)
b. Explain the various factors uffecting the performance of'a vapour compression ‘

!
. A

A vapour compression reffiperator uses methyl é["i]m'i'ﬁie (R-40) and oper
- temperature limits of < 10"C' and 45°C, Al the entry (o the compressor, (the refrip
and after compression it acquires a femperature of 00°C. Find the €,0.P of the |

OR ") m
Define the following terms: flrs!

(i) Dry bulb temperature (DBT)

(i) Wet bulb temperature (WBT)

(iii)  Specific humidity.

(iv)  Relative humidity. :
Atmospheric air at 101.325 KPa has 30°C DBT and 15°C DPT, Without
psychromatic chart, using the property values from the tables, Caleulate

(i) Partial pressure of air and water vapour,

(i) Specific humidity

(iii) ~ Relative humidity,

(iv)  Vapour density and enthalpy of moist air,

Module-5 s
Obtain expression for volumetric efficiency of a single stage air ¢
pressure ratio, clearance and ‘n” the polytropic index,
What are disadvantages ol a single stage air compressor? (
A two stage air compressor with perfect intercooling takes in air a

C1 bar
compression in both the stages is PV"' = constant, The compressed air js
Calculate for unit mass flow rate of air the minimum workdone and the |
intercq'c_s'l@fi;.;ﬁompare the values if the compression is carried out in single
wi“tl);gijémboler. S
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iagrams.
With a neat sketch, explain the working of Ram jet ‘
Calculate the percentage loss in the ideal efficiency of a diesel ¢
ratio 14 if the fuel cut-oft is delayed from 5% to 8%.
OR :
With a neat block diagram and T-S diagram. explam how ‘regeneration

efficiency of gas turbine plant.

Define Air-standard efficiency.
A Gas turbine unit has a pressure ratio 6 : | and maximum cycle temperatu

isentropic_efficiencies of the compressor and turbine are 0.80 and 0.82

Calculate the power output when the air enters the compressor at 15°C at the rate 0f S

Take C, =1.005 KJ/kgK and y = 1.4 for compression and Cp = L1 klkgK o T
(s Viarks) - '

for expansion processes.
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Module-2 e ”

With the help of corresponding flow and T-S diagrams cxplain briefly the wo F

practicle regenerative Rankine cycle with one open feed water heater.

expression for its thermal efficiency

A simple Rankine cycle works between the boiler pressure of 3 MPa and con

of 4 KPa. The steam is dry saturated before the throttling in the turb

(1) Rankine cycle efficiency (11) Wogk ratio (111) Specific steam consumption. (0
, ‘ 5 OR o

Discuss the effect of, (i) Boiler pressure  (11) Condenser pressure (i) S

performance of a Rankine cycle.

b. @gtéam power plant operates on a theoretical reheat cyele. Steam at
" expands through the high pressure turbine. It Is reheated at a cons
550°C and expands through the low pressure turbine to a condens

dﬁ(i‘)z Quality of steam at turbine exhaust (i) Cyele

gonal cros
and /or equ

mpulsorily draw dia
appeal to evaluator

U answers, co
2 of identification,

diagram. Fin
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=36'C:  Exhaust, gas temp )
: , tﬁmpemf 1e=20'C.  “Cy ofexhaust gases = 1.17 kJ/k
Calcuiaw Brake thermal efficiency and draw heat balance sheet

Ay Module-4 4
. ith a neat sketch, explain the working of Bell — Coleman air frlgeranon cycle. (06

b. Show the following processes on psychometric chart: (1) Sens:Bie heating and cod
(i) Cooling and dehumidification ‘
¢. Inasimple vapour compression cycle, following are the properties of the reﬁigerantR“ 2
various points:
Compressor inlet - » =183.2 Klkg: V, =0.0767 m’/ke
Compressor dlehaI‘QG h =2226 Klkg: V,=0.0164 m’/ke
Compressor exit: h, =849 KJ ke: V., =0.00083 m’ /'kg
| The pision displacement volume for compressor is 1.5 litres per stroke and its vohlmci;ﬂ@'
| efficiency 1s 80%. The speed of the compressor 1s 1600 rpm. Find (i) Power rating of the
| compressor (KW) (1) Refigerating effect (KW) (06 Marks)
_ OR
8 a  Define (1) Dry bulb temperature (1) Wet bulb iemperature (i) Dew point temperature
(iv} Relative humidity ™ (64 Maks)

State the properties of good refrigeran
¢. An air conditioning system s 1c<1g 1ed Ll"(i‘ST' the following condrtlons-
Qutdoor conditions = 30 ')bl I
Required indoor conditions = 22 (' f):s‘[ and 70% RH
Amount of free air circulated = 3 m’ sec
Coil dew pomt temperature = 14°C
The required condition 15 achieved first by cooling and dehumidification and then
heating. Calculate (1)  the capacitv of the cooling coil in tones.
(11) the capacitv of the heating coil m KW.
(111} the amount of water vapour removed in kg/s.
Module-5
a. What arc the advantages of multistage compression?
b. What do vou mean by a supersaturated flow? Explain with the help of h-s diagra

A single stage doublc -acting air compressor 1S required to deliver 14 m” o

.cicaram;e velume as 3% of the swepl velume ALLM th
1= 1.3, caleulate (1 éw@ volume inde
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Note: 1. Answer any FIVE full questions',l c?iaosmg 5

ONE full question from each modulé._ e
2. Use of Thermodynamic data hand book is permitted.

Module-1

Draw neat P-V and T-S diagram of air standard dual cycle and derive an expre

ut-off rat

what is the relation between the two.

g
g
£
£
= 1 a : 1
3 standard efficiency in terms of compression ratio, explosion ratio and ¢
B =B what conditions the dual cycle becomes Otto and Diesel cycle. L
‘2 {%;-m_?:’ b. An air standard diesel cycle has a compression ratio 16. The temperature before cor
;g,:?: is 27°C and the temperature after expansion is 627°C. Compute:
B i)  Cut-off ratio
o ii)  The net work output per unit mass of air
s & A% -
E 5 iii) Thermal efficiency
= 5 D -
E iv) Mean effective pressure in bar. (10 Marks)
s
£2 ‘ OR
E=3 =1
§ ; 2 a Explain with schematic diagram and T-S diagram Brayton cycle with 1) Regenerator and
§ % ii) Inter-cooler and write equation for the thermal efficiency. (10 Marks)
;c? =y b. Derive an expression for optimum pressure ratio and maximum pressure ratio for maximum
=5 work output in terms of minimum temperature, maximum temperature of Brayton cycle and
&2 (10 Marks)

Module-2 g
3 a With the help of schematic diagram, T-S diagram and h-s diagram, explain regenerative
vapour power cycle with one open feed water heater and derive an expression for its thermal

ily draw dia

/
uri
on, appeal to evaluator a

¢ ,—_{ efficiency. (10 Marks)
§ A simple Rankine cycle works between the boiler pressure of 30bar and condenser pressure -
e of 0.04Bar. The supply steam to the turbine is drysaturated, determine Rankine cyc i
ER efficiency. If the supply steam to the turbme is superheated by 66°C, what is the fect
S ~the Rankine efficiency? (101
*

E gé OR

3£ 4 a With the help of schematic diagram and T-S diagram explain binary vapour powe

List the properties of an ideal binary fluid.

b. A reheat cycle operating between 30 bar and 0.04 bar pressure.
supplied from boiler is 450°C. The first stage of expansion takes |
reheated to 450°C and then expanded in secor
.4 : - .,:.,
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