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[Note :- Use of steam tables & Mollier chart is permitted.]

fTime: 3 hours

PARI - A

(Maximum marks : l0)

Marks

I. Answer all questions in one or two sentences. Each question carries 2 marks.

l. Define specific heat of gas at constant presswe and qpecific heat at constant volume.

2. List two tlpes of brake dynamometer used for measuring brake power.

3. Define dr5mess fracfion of steam.

4. State Stefan-Bolbnan law.

5. Define volumetric efficiency of a reciprocating air compressor. (5 x 2 = l0)

PART - B

. (Maximum marks : 30)

il Answer any five of the following questions. Each question carries 6 marks.

1. Derive the characteristic gas equation.

2. Explain Otto cycle wittr P-V diagram.

3. Explain the concept of Black body.

4. Define : (a) Indicated power (b) Brake power.

5. Explain formation of steam with tlre help of tonperature-enthalpy curve.

6. Draw and explain temperaftue profiles of parallel flow and counter flow heat

exchangers.

7 . State six uses of compressed air. (5 x 6 = 30;
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Marks

2

PART - C

(Maximun marks : 60)

(Answer ane firll question from each unit. Each firll question carries 15 marks.)

UNrr - I

(a) Explain Quasistatic process with the help of P-V diagnm.

(b) A gas having initial pressure, volume, temperature as 275kN/m2, 0.09m3, and
185'C respectively, is compressed at constant pressure until its temperature
is l5'C. Calculate the amount of heat transferred and work done during the
proccss. Take R = 290 JkgK and Cp = l.005kJ&gK.

On

(a) lllustrate Isothermal process with the help of p-V diagram.

(b) A quantity ol ga^s has a pressure of 350kpa when its volume is 0.03 m3 and
temperature is 35"C. If R = 0.29kJlkgK for this gas, determine the mass of
the gas present. lf the pressure is increased to lMpa while volume rernains
constant, find out new telnperaure.

Urrr - Il
(a) Derive the expression for air standard efficiency of Camot cycle.

(b) An ideal diesel engine has a bore diagram l50mm and stroke 200mm. Tbe
clearance volume is 109/o of the swept volume. Determine the compression
ratio and ai' standard efficiency of the engine, if the cut off take place at 6%
of the sfiokc.

On

(a) Illustate Otto cycle with the help of p V and T S diagmm.

(b) 0.23kg of gas is taken through a Camot cycle whose tempeftfiure limits are
30ffC and 5ffC. If the Volume ratio of expansion of the isothermals is 2.5,
determine (i) air standard efficiency of cycle and (ii) work done per cycle.
Take R = 0.28kJ/kgK.

Unrr - III

(a) Explain the procedure for conducting Mors€ test for finding the Ip of multi
cylinder angines.

(b) A two cylinder 4-stroke cycle I c engine is to be designed to develop t5kw Ip
at 1200 RPM. The m.e.p of the cycle is rimited to 6 bar. Determine the bore
diameter and stroke of the engine if stroke = 1.2 x bore diameter.

On

(a) Define specific enthalpy of wet steam and specific enthalpy of dry sahrated steam.

(b) calculate the total heat of 5kg of steam at an absolute pressure of g bar having
dryress fraction of 0.8. Also calculate heat required in kJ to convert the steam-in
to dry and saturated steam.

8

7

MA'DIN POLYTECHNIC COLLEGE



+

lvlarks
UNrr - IV

(a) Define the term thennal convection and state Newton - Rikhrnan equation of thennal
convection.

(b) The inside and outside surfaces of a window glass are at 20oc and -5uc
respectively. If the glass is l000mm x SOornm in size and 15 mm thick with
thennal conductivity of 0.78W7nrIC Determine the heat loss through the glass
over a period of 2 hours.

On

X (a) Explain the consfuction and working of single stage reciprocating air compressor
with the help of Schematic diagram.

O) Find the amount of work required to compress and discharge 1m3 of air at
l5"C and I bar to 7 bars absolute. When compression is isothermal.
Take R = O.29kJlkgK.
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