, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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F 1fth Semester B.E. Degree Exammatlon, Dec.2023/Jan.2024
. Thermo-Fluids Engineering A
Time: 3 hrs. Max. Marks: 100
‘Note:1. Answer any FIVE full questions, choosing ONE full question fmm each module
2. Use of thermodynamic data hand book is permitted. .
: . Module-1 ; U
1 a With sultable formulae, explam Morse test for measurmg frfctlonal power in an IC engme
(05 Marks)
b. - What are the pararneters to be con31dered while framing heat balance sheet for an IC engine?
(05 Marks)
€. The following data refe to a four stroke diesel engme
Cylinder diameter = 200 mm,
Stroke = 300 mm, peed 300 rpm,
Effective brake load = 500 kg, «
Mean circumference of the brake drum = 400 mm,
Mean effective pressure = 6 bar,
Diesel consumptxon 0.1 It/min,
Calorific value = 43900 kJ/kg, =
Specific gravity = 0.78.
Find : P
(1) Brake power
(i)  Indicated poWer
(1)  Frictional power
(iv)  Mechanical efficiency i ~ , DA
(v)  Indicated thermal efficiency. X" : (10 Marks)
“ OR :
2 a. Explain the procedure of conductlng expernnent to evaluate the performance of a
reciprocating 2 stage air compressor. (06 Marks)
b.  With the help of PV dlagram derive an expression for the volumetric efficiency in terms of
C earance ratio for a2 stage reciprocating air compressor. ' (06 Marks)
1 ameter and 120 cm stroke runs at 120 rpm and
operates between"1. bar and 10 bar, the:lower temperature being 15 °C. Estimate the power,
final temperature and temperature zise, if the compression index = 1.3. (08 Marks)
‘ Module-2 .
3 a Witha neat sketch explain vapor absorption refrigerator. (06 Marks)
b. Mention a few properties ofa good refrigerant. ‘ . (04 Marks)

c. An air refngerator was designed to produce 80 tons of refrigeration, with air entermg the
compressor at 8 C. The air was cooled after compression in a cooler to 27 C. It was

observed that the | a ual power required was 20% more than theoretical power with an air . -

circulation rate.of Y kg/s. Determine (i) The theoretical COP (ii) Actual COP (iii) Power
required to run the compressor. Assume r = 1.4, Cp = 1.005 kJ/kgK for air and the cycle is
ideal. . ¢ (10 Marks)
- 1of3 B
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Deﬁne the terms : :
(1) Dew point temperature
(i) Dry bulb temperature.
(i)~ Wet bulb temperature.
(iv) ~ Humidity ratio.
V) Relative humidity.

(10 Marks)

b An auditorium of 150 seatmg capaCIty is condltloned for the followmg specifications:

~ Amount of outdoor air supphed 0.4 m’/min per person.

: Calculate (1) Capacity of the ‘cooling coil in tones

* Outdoor conditions = 40°C DBT and 20° :WﬁT
Requlred indoor conditions =20°C DBT.and 60% RH.

* If the required condition is achleved first by adiabatic humtdlﬁcatlon and then by coohng

(11) The capacity. ef the humidifier in kg/min. (10 Marks)
e g 8 » Module-3 N
5 ‘a. With a neat sketch, explaln various parts of turbomachme (06 Marks)

'b. With the proper veloeltyﬁ triangles derive an expressmn for alternate form of Euler’s turbine

~ equation.-

‘ (06 Marks)
 The Veloc1ty of

-~ inlet is 22° “and retor blades are equlangular Assuming relative veloc1t1es of the fluid at the

inlet andtemt to be equal and tangential'speed of the rotor is 400 nv/s. Determine -
£ % The blade angles at thesinlet and exit. :
(i) Power developed if mass flow rate is 1 kg/s
(iii)  Tangential force exerted on the blade rmg

(iv)  Utilization facto (08 Marks)
6 a. Compare turbomachmes and positive dlsplacement machines., : (06 Marks)
b With a neat sketch, explain the working of a'gear pump. -~ (06 Marks)

()

In a radial inward flow turbine, the runner outer diameter 1s 75 cm and the inner diameter is

~50 cm. The runner speed is 400 rpm. Water enters the runner at a velocity of 15 m/s at an
angle of 15° o wheel tangent at inlet. The flow is radial at exit with a velocity of 5 m/s. Find

......

~ the blade angles at inlet and exit.’Also determinethe power output for flow rate of 1.5 m’/s,

rrrrrrr

degre@* of reaction and ut1hzatron factor. - (08 Marks)

: (06 Marks)
Derive an expressmn for hydraulic efﬁc1ency of a Pelton turbme. -~~~ (06 Marks)

“c. The external and"internal diameters of inward flow reaction turbine are 1. 2 mand 0.6 m 2

respectlvelysr The head on turb e is 22 m and velocity of flow through the turbine is -

~ constant an

mlet If the"fﬁscharge at outlet dre radial. Determme
(i) . Speedof turbife,,

‘(i)  Vane angle at outlet of runner.

(i) * Velocity triangles at inlet and exit R ‘ i Al Ll

- Hydraulic efficiency. i 08 Marks)

‘equal to 2.5 m/s. The guide blade angle is 10° and runner vanes are: radlal at' =




10

_ Derive expression. for theoretical head capacity relations

-~ are 12 cm and 24 cm respectively. Determin
‘neglecting friction and other losses.

(i) Diffuser
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"of a centrifugal, pump. &

With a sketch, show different parts of a centrifugal pump. - (04 Marks)

A centrifugal pump is designed to run at 1450§§rpin. With minimum. discharge of -

different vane angles.

/1800 litres/min against a total head of 20 m. The ‘suction and delivery pipes are designed i

such that they are equal in size of 100 mm. If the inner and outer diameters of the impelle;r;‘_f s
e blade angles B, and B, for radial entry . -
s - Ay - (08 Marks) -

Briefly explain the terms in relation with a centrifugal compressor,

(i) Slip factor.

(06 Marks) s

" Derive an expression for pressure ratio of a centrifugal compressor. .- ' -(06Marks)

A centrifugal compres%ﬁdrygelivers 30 kg/s of air with'a total head pressure ratio of 4 : 1. The
speed of the compressor is 12000 rpm, inlet total férﬂperature is 15° C, stagnation pressure at
inlet 1 bar, slip factoris 0.9, power input factoris 1.04, efficiency 80%. Calculate the outer

diameter of the impeller. Yy (08 Marks)
Derive an expression for maximum blade efficiency for impulse turbine.. © . ' - (10 Marks)

A simple impulse turbine has a mean blade speed of 200.m/s. The nozzles are inclined at

20°‘t6'the plane of rotation of the'blades. The steam ve city from nozzles is 600 mys. The

4 &

turbine uses 3500 kg/hr of sgeand. The absolute ;@ge’lgcﬁy at exit is.along the axis of the =

turbine. Determine, (i) Inlet and exit angles of blades " (ii) Powet output of turbme 2
B : "(10 Marks)

(iii) Diagram efficiency.




