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General Instructions

(D Options, if any, are specifiied

Section A

Ten MCQs/Fill in the Bla

rrect answer as
applicable.

b) Rankine cycle
c) Otto cycle P
d) None of the mentio

2. Gas turbines work on‘which of the following cycle?
a} Diesel cycle

b) Brayton cycle

¢) Rankine cycle

d) None of the mentioned

3.If the COP of refrigerator is 5 then what is the COP of heat pump working
between same temperature-

a)5s

b) 6

c)7

d) 8

4. A Gas Turbine is which type of combustion plant?
a) external

b) open

c) internal



d) cannot say

5. Which of the foliowing process is used in winter air conditioning?
a) Cooling and Dehumidification

b} Heating and Humidification

¢) Dehumidification

d) Humidification

6. On which of the following cycle the air conditioning systems are based in
transport aviation?

a) Reversed Joule’s cycle
b) Otto cycle

¢) Reversed Carnot cycle
d) Reversed Brayton cycle

7. Which of the following represents sensible cooling on:
a) Inclined line . '
b) Curve

c) Horizontal line
d) Vertical line

he psychrometric chart?

8. Cornish boiler is an example of which type f‘_fboil.ér
a) Fire tube boiler
b) Water tube boiier

a) indicates th '"amount of steam in the boiler
b) mdlcates the amount of water in the boiler

C) indicates the amount: of water converted to steam
d) indicates the amount _of'-steam left in the boiler

10. What is the function of fUS[bie plug?
a) Protects the boiler from overhgg}tmg
b) Prevents mixing of water and steam

¢) Regulated the flow of steam outside boiler
d) It is opened to increase the flow of air for combustion

Section B
Five Questions of 02 Marks each

11, Explain the degree of reaction in steam turbine.



12. What is the difference between impulse turbine and reaction turbine ?
13. Show on the psychrometric chart -

{a) heating and dehumidification

(b) heating and humidification

14, What is the difference between refrigeration and air-conditioning ?
15. Define volumetric efficiency and free air delivery(FAD).

Section C
Seven Questions of 10 Marks each of which any 05 questions to be answered.

16. A simple impulse turbine has a mean blade speed of 200m/s . The Nozzles
are inclined at 20° to the plane of rotation of the blades. The steam velocity
from nozzles is 600m/s . The turbine uses 3500 kg/hour of steam. The absolute
velocity at exit is along the axis of the turbine. Determlne-

(i) The inlet and exit angles of the blades,

(ii) The power output of the turbine.
(iii) The diagram efficiency. .
(iv) The axial thrust ( per kg steam per sec d.
(v) Draw the velocity diagram
Assume inlet and outlet angles to be equal

mean stem pressure
mass of steam generated
mean dryness fractlon

Calorifi_c__;:-_:ya'_l__i;ie 0;
Calculate:=
(i} Factor of equwalen:____evaporatmn
(ii) Equivalent evaporati '*from and at 100 'C
(iii) Efficiency of the boiler

(10 Marks)

18. A refrigeration machine using R-12 as refrigerant operates between the
pressure 2.5 bar and 9 bar . The compression is isentropic and there is no under
cooling in the condenser . The vapour is in dry saturated condition at the
beginning of the compression . Estimate the theoretical COP. if the actual COP is
0.65 of the theoretical value, calculate the net cooling produced per hour. The
refrigerant flow is 5 kg/min. The properties of refrigerant are-

Pressure(bar) | Saturation Enthalpy(ki/ka) | Enthalpy(ki/kg) | Entropy of

temperature Liguid Vapour saturated
°C vapour
(ki/kgK)

9 36 70.55 201.8 0.6836




| 2.5 | -7 | 29.62 | 184.5 | 0.7001

|

Take Cp for superheated vapour at 9 bar as 0.64 kj/kgK (10 Marks)

19. A restaurant with a capacity of 100 % persons is to be air conditioned with
the following conditions-

Outside conditions =30°C DBT and 70% RH
Desired inside conditions =23°C DBT and 55% RH
Quantity of air supplied =0.5 m3/min/person

The desired conditions are achieved by cooling, dehumidifying and then heating.
Determine- _
1~ Capacity of cooling coil in tonnes of refrigeratlo
2- Capacity of heating coll
3- Amount of water removed by dehumidifier
4- By-pass factor of the heating coil if its surface temperature is 35 °C.

20.

(A) What are the factors affecting the optlmum effectlve temper'ﬂ:ture {5 Marks)
(B) Define Dew point temperature and wet bulb tem) erature

- (5 Marks)
{5 Marks)

te: _ € (5 Marks)
(B) Expla:n the defrostmg in evaporator. (5 Marks)

o



