Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER -V « EXAMINATION - WINTER 2012

Subject code: 351901 Date: 30/12/2012
Subject Name: Thermal Engineering
Time: 10.30 am - 01.00 pm Total Marks: 70

Instructions:

Q.1

Q.2

Q.3

Q.4

1. Attempt any five questions.

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

4. English version is considered to be Authentic.

(@) Define “Boiler”. Draw a schematic diagram of a steam power plant and
explain the working of its basic elements in brief.

(b) During a boiler trial, 2500 Kg/hr of steam having the dryness fraction of 0.85
was produced using 250 Kg/hr of coal. The average pressure of the boiler was
12 bar and the feed water temperature was 25° C. Taking C.V. of coal as
30,000 KJ/Kg; find out :

(1) Actual Evaporation (2) Equivalent Evaporation (3) Boiler
Efficiency (4) Boiler Power.

(@) Define following terms related to I. C. engine :

(1) Swept Volume (2) Clearance Volume (3) Compression Ratio (4)
Piston Speed (5) Engine Capacity.

(b) Explain the working of 4-Stroke Cycle Diesel Engine with neat sketches and

represent its thermodynamic cycle on p-v plane.
OR

(b) List the names of various eco-friendly fuels. List advantages and
disadvantages of Natural Gas as an automotive fuel.

(&) Explain, with neat sketch and necessary equations, how Rope Brake
Dynamometer is used to measure the brake power.

(b) Explain various modes of heat transfer and differentiate between Free
Convection and Forced Convection.

OR

(&) Ina2-stroke cycle, Single cylinder oil engine, the Mean Effective Pressure =
580 K Pa, Cylinder Diameter =22 cm, Piston Stroke = 30 cm, Engine Speed
= 360 rpm, Brake Torque = 630 N-m, Fuel Consumption = 8.6 Kg/hr, and
C.V. of fuel = 43,000 KJ/Kg. Find :

(1) Mechanical Efficiency (2) Indicated Thermal Efficiency
(3) Brake Thermal Efficiency (4) Brake Specific Fuel
Consumption.

(b) Explain the working principle of Closed Cycle Gas Turbine with neat
schematic diagram. Represent the cycle on p-v and T-s planes.

() Give classification of Steam Condensers. List advantages and disadvantages
of Jet Condenser.

(b) Explain the working principle of Single Stage Reciprocating Air Compressor
with p-v and T-s diagrams (neglecting clearance). Why is compression
achieved by polytropic process in actual practice ?

OR

(&) Explain the working of Intercooler used in the air compression. List
advantages of use of intercoolers in air compression.

(b) Explain the working of Forced Draft Cooling tower with neat sketch. List its
advantages and disadvantages.
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Describe Standard VVapour Compression Refrigeration System with schematic
diagram and represent the cycle on p-h plane.
The temperature of a room is 30° C, and the Relative Humidity is 50%. Find :
(1) Partial Pressure of water vapour (2) Specific Humidity.
The barometer reading is 760 mm of Hg.
OR

Write short notes on :

(1) Superheating of vapour refrigerant and its effects.

(2) Desirable characteristics of commonly used refrigerant.
Draw following psychrometric processes on psychrometric chart and explain
each in brief :

(1) Sensible Cooling (2) Humidification
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(1) dird@s ousdletcot () umsat sislletdet (3) ollaR AlFAALal (¥) SR
uldR.
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alcRel 12 AURL dadRle(l AEL @ul A dlgelloll Al dRl3 gecl Al
$LRAEL Aol ASLRAEL SR
AU-gs staaiMeal Guallal sdlal 56 dd ds uar Wl asta d e gl
Aal %33 Al WA wHen Al
(32 2lortsre(l QLAY ugldall Ml §l s0A52At Ual FE sodsel AAall
dstald cul.
uYell
As 2-ls wAscl, Rotd Rellos? WS AeBotHl £l UAA UASRS £6URL
=580 K Pa, Rcllosell it = 22 cm, Qeet ¢ls = 30 cm, AleBotoll 3su =
360 rpm, ds 2l& = 630 N-m, cdadglell auRiel = 8.6 Kg/hr, sal claclilej
Gaiye = 43,000 KIJ/Kg 8. Al 2ldl : (1) Ails eatcll (2) el Gwlla g8t
(3) s Gw{la gl
(¥) As WUR(ZSs U duAal.
sAllogs ALASA AU 2ullSotoll slARgld 29 RINSs slaAUH o3 AU A Ao
AASAA p-v ual T-s Wotui e2lal.
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