Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER~IV ¢« EXAMINATION —- SUMMER 2014

Subject Code: 3341902 Date: 27-05-2014
Subject Name: Thermal Engineering - [

Time: 10:30 am - 01:00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Q.1 (a) (i) Define following :- 03
(1) Sensible heat (2) Critical point (3) Degree of superheat .
(i1) Explain Throttling calorimeter. 04

(b) (i) Find Enthalpy, Entropy and Volume of 1kg steam having dryness fraction =0.9 at 03
1.5 bar Steam pressure.

(i) Differentiate between Impulse and Reaction turbine based on any four criteria. 04
Q.2 (a) Explain Babcock-Wilcox boiler with neat sketch. 07
(b) Why compounding is necessary in steam turbine? List different methods of 07
compounding and explain any one method with sketch.
OR
(b) Derive condition for maximum mass flow rate for nozzle. 07
Q.3 (a) List the boiler mountings and accessories with their functions and locations. 07
(b) Write purpose of steam condensor and explain surface condensor with sketch.State 07
advantages & disadvantages of it.
OR
Q.3 (a) Classify cooling tower and explain any one with sketch,advatages & disadvantages. 07
(b)  During a boiler trial, 3000 Kg/hr of steam having the dryness fraction = 0.90 07

was produced using 300 Kg/hr of coal. If boiler pressure = 12 bar and the feed
water temp =30° C & Calorific value of coal = 32,000 KJ/Kg; Calculate (1)
Equivalent Evaporation (2) Thermal Efficiency (3) Boiler Power.

Q.4 (a) Explain working of single stage reciprocating air compressor with sketch. 07
(b) A reciprocating compressor, compresses air from 1 bar pressure to 7 bars pressure. 07
If Clearance volume = 2200 cm” /sec and compression obeys rule PV'? =C &
volumetric efficiency = 80% then Calculate stroke volume in cm?/sec.
OR
Q.4 (a) State seven advantages of multistage compression over single stage compression. 07
(b) Inacompressor, air is compressed from 1 bar pressure to 6 bar pressure at the rate of 07
4m>/ min. If isothermal efficiency = 80%. Calculate Indicated power of compressor.

Q.5 (a) Explain various modes of heat transfer and differentiate between Free Convection and 07
Forced Convection.

(b) List seven common thermal insulation materials with application. 07

OR
Q.5 (a) Explain (1) LMTD for heat exchanger (2) Regenerative type heat exchanger. 07
(b) Calculate (1) Thermal resistance (2) heat transfer rate from following data : 07

Inner & Outer temperature of furnace wall = 1000 °C & 200 °C respectively.
Furnace wall thickness 50 cm., cross sectional area 2 m* and thermal conductivity
K= 0.4 W/mK
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