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Max. Marks: 80 Weightage: 40% Date: 21-05-08 Dur~tion: 180 min

Instruction~

...

Answer all the questions.
Answer all questions sequentially.
Steam, Refrigeration, gas tables and Psychrometri'c charts are al owed
Draw neat sketches wherever necessary
Make suitable assumptions if required and clearly state them

I
1. a. Show that the efficiency of the Otto cycle depends only on the com~)reS1 'on ratio:- [3M]

b. An isentropic air turbine is used to supply 0.1 kg Is of air at 0.1 MN/m2 nd at 285 K to a

cabin. The pressure at inlet to the turbine is 0.4 MN/mL. Determinl3 th temperature 11t

turbine inlet and the power developed by the turbine. Assume Cp=1.0kJ/k~ K

2. a. Explain Morse test on an IC engine.

b. The bore and stroke of a water-cooled, vertical, single c)flinder, four strO f diesel engine are 80 mm and 110 mm respectively. Its rating is 4 kW al: 1500 rpm. Gal late the brake

mean effective pressure [bmep] of the engine. [4M]

3.

~

a. Explain the process of cooling and dehumidification and show it on th psychromet .c

chart [3M]

b. Saturated air at 21°C is passed through a drier so that its final relative umidity is 20%.

The drier uses silica gel adsorbent. The air is then passed through a coo er until its final

temperature is 21°C without a change in specific humidity. Find out (a:1 the temperature of

air at the end of the drying process.(b) the heat rejected in kJ/kg dry air du ing the cooling

process. (c) the relative humidity at the end of the cooling process and (d the dew point

temperature at the end of the drying process. [6M]

a. What is stagnation state? Show stagnation properties in a h.s l iagram for an

isentropic process. [4M]

4.

r4Mlb. Explain the effect of area change in subsonic and super~ionic flows



[3M]
if 120 mm al1d a stroke of 150 mm,

J CO2 gas from pressure of 170

of 215°C. As uming polytropic

efficiency of 1 0%, calculate (a)

lechanical E~ffici ncy of 80%. [6M]

[4M]

[2M]

.:1 

operates on Ian ideal vapour

ilass flow rate o1 the refrigerant IS

"efrigerated spa e, (b) the power

Indenser and (d the COP [1M]

[3M]

[3M]

8

:irts of a stea engine: [3M]

to develop 70 W at 250 rpm.

'Ig into a conde ser at 0.85 bar.

,he mechanlical fficiency of the

:vpothetical diag am, the stroke

8. [5M]

plant?
Iynamic ad"ant ges of such a

[4P~]
1m pressure an the maximum

tenser pres:sure is 0.1 bar and

!~I prOCeSSeE" delermine (a) the

[5M]

b. In a reheat cycle of a steam power plant, the initial stea

temperature are 150 bar and 550oC respectively. If the conc

the moisture at the condenser inlet is 5%, and assuming idec

reheat pressure, (b) the cycle efficiency.
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same at approPfate place in your

Notes:
1. Answer all the questions
2. Assume any missing data suitably and me'ntion the

answer
3. Draw neat sketches wherever necessary
4. Steam tables and RE~frigeration tables are allowed
5. Only Text book and ,hand written notes are allowed.

1.
tricted? 2 M

bar and 400oc. Steam is bled at

O.8bar. NE~gle ting pump work

4M

2.
polwer En~1ine II Commend on

3M

engine of 230 mm bore and 300 mm stroke to develo~

The exhaust pressure is 1.3bar and expansion ratio is

0.8

Jle-acting singl cylinder steam)27kWataspe 

dof210r.p.m.;2.5. 

AssumE~ a d.agram factor of

4M3. a. " Refrigerants ha\'e high boiling point.',! Say WI

false with proper reasons.

b. A heat pump is use~j for heating the interior of a hou:

temperature is -SaC and the desired interior temperatL

heat pump is to be driven by a heat engine workin!

treating both cycles as reversible, Calculate the ratio in

engine share the heating:-

1ether the ~)tate ent is true or

3M
:se in cold cllimat .The ambient

Jre is 2SDC. the compressor of

~ between 100 DC and 2SDC.

which the rleat ump and heat

4M

GOOD LUCK

this statement:-
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Notes:
1. Answer all the questions

2. Assume any missing data suitably and mention the s

answer
3. Draw neat sketches wherever necessary

-

.

1.
:tirling Cycle? Show that the

4Mcle:-

2.
air standar(j cytre of such an

4M

3.
,aximum ne1 wol output in ar

'15M

Derive the expression of optimum pressure ratio for m

Ideal Brayton cycle:-

4.

.

5.

!), 

and com~)res ion begins at

I transferred to ir at constant

late (a) the p/1 ssures and

cycle efficien and (c) thE;'~g. 

K 8M

GOOD LUCK


