CHAPTER - 1
1. Define and classify system ? 2006 - 1(3), 2010 - 1(a), 2012 - 1(a), 2005 1(a), New 2010 - 1(b), and 2011 - 1(a), 2007 1(a),2018-2.a
Ans : System :- It is defined as a definite area where some thermodynamic
process are takes place.
Type of System :(i)

Closed System

(ii)

Open System

(iii)

Isolated System

Closed System : :- It is the system in which their is only energy energy transfer
and no mass is transfer across the system boundry.
Example : Gas contained inside a cylinder.
Open System :- It is the system both mass as well as energy is transfered is
known as open system.
Example : Flow of liquid inside a pipeline.
Isolated system :- It is the system neither energy nor mass is transfered across
the system boundry.
2. Difference between intensive property and extensive property? 20071(b), 2015-1(a),1.A-2018W
Intensive Property :- Property is defined as a state of a system. It is of 2 types.
1)

External

2)

Internal

It is property which is independent of the mass of the
system. Example :- Pressure, Temp., Specific heat.
Extensive Property :It is the property which depend on the mass of the system or the value for
the entire system is equal to the sum of the value for the individual system.
Example :- Total mass, total volume.

3. Define Mechanical equivalent of heat state it volume. 2003-1(ii)
Mechanical equivalent of heat is defined as joule which the ratio of work done

to the heat supplied J=W/Q,
4. Define thermodynamic process ? 2005-1(b), 2014(w)
When a system changes its state from one equilibrium state to a another
equlibrium state it is known as thermodynamic system of process.
5. Define point function and path function? 2011-1(c), 2014(w)
#

Path function :- It is depend on path of the
system Example : - Heat, work

#

Point function :- It doesn’t depend on path of the
system. Example :- Energy, Internal energy, P 1V1T.

6.Define heat and work and state their unit 2010-1(IV), 2006-1(iv) ,1.B-2018W
Ans : The heat is defined as the energy transfermed without transfer of mass,
across the boundry of a system because of a temperature difference between the
system and the surroundings. It is usually represented by Q and is expressed in
joule (J) or Kilo-Joule (KJ)
Thermodynamic Cycle
When the Initial state X final state in identical then it is called cycle or
thermodynamic cycle.

1 - A - 2 --- Process
2 - B - 1 --- Process
1 - A - 2 - B - 1 --- cycle.

(b)

What do you mean by sensible heat, latent heat and specific heat ? Explain
in details. 2014(w) - 2(c) ,20181.es

Ans : Sensible Heat :#

It is the amount of heat absorbed by 1Kg of water when heated at a constant pressure
0

from the freezing point (0 C) to the temprature of formation of steam that is
saturation temperature (t).
#

The sensible heat is also known as liquid heat.
Latent Heat :-

#

It is the amount of heat abosrbed to evaporate 1Kg of water at its boiling point or
saturation temp. without change of temp.

#

It is denoted by hfg and its volume depends upon the pressure. Ther heat of
vaporisation of water or latent heat of steam is 2257 kj/kg at atom pressure.

Specific Heat :#

The specific heat of a substance may be broaddly defined as the amount of heat
required to raise the temp of its unit mass through one degree.

#

All the liquid and solid have one specific heat only. But a gas have any number of
specific heaT,

Two types of specific heat of a gas are important.
(a)

Specific heat at constant volume.

(b)

Specific heat at constant pressure.

Detail
(a)

Specific heat at constant volume (Cv)
It is the amount of heat required to raise the temperature of a unit mass of gas
through one degree when it is heated at a constant volume.
It is denoted by Cv.

(b)

Specific heat at constant pressure (Cp)
It is the amount of heat required to raise the temperature of a unit mass of a gas
through one degree, when it is heated of constant pressure.
It is generally denoted by Cp.

CHAPTER - 2
1.

Define 1st law of thermodynamics ? 2014-3(a), 2006-1(ii), 2007-1(c), 20111(f), 2013-2(b), 2010-2(b), 2015-2(a) ,2018 1 -D

Ans : STATEMENT:When ever a system under goes in a cyclic pricess. The total heat is equal to the
total workdone.
OR Heat & work mutually enter convertable / dependable.
Dq =
dW

STATEMENT : 2:It state that energy neither can’t be created, nor can be destored. It can be
transfor only one from to another form. dQ =du +dw
2.

Define entropy ? 2013-2(a), 2005-1(e), 2010-1(VIII), 2015-4(a)

Ans : ENTROPY :It is thermodynamics property, which increases with the addition of heat &
decreases with the removal of heat. It is denoted by = “S”
S=dQ/T

3.

Zero th Law of thermodynamics ? 2011-1(e), 2013-3(a), 2015-2(a), 2005-

1(c) Ans : STATEMENT :When two bodies are thermal equilibrium with the 3rd body than the two bodies
are thermal equilibrium with each other.
If A & B are thermal equilibrium to the body C, than A & B are thermal
equilibrium with each others.

4.

Kelvin Plank Statement. 2010-1(vi), 2011-1(g) ,2018 6.a

Ans : KELVIN PLANK STATEMENT :
It state that is impossible for a self acting machine which working in a cyclic process,

whose sole purpose is to convert energy from a single thermal reserve.

5.

Clausious Statement. 2003-1(3), 2011-1(b), 2014(w)5(a) CLAUSIOUS STATEMENT :
It state that it is impossible for a self acting machine working in a cyclic process
sole purpose is to convert / transform heat from a body at a lower temperature to
higher temperature.

Define heatengine, refrigerator, heat pump ? 2006,2018-2.e

Heat engine
Fig a shows a schematic diagram of the heat engine. The C.O.P. of an engine is
express as its efficiency.
Heat engine took Q2 amount of heat from the hot body and did work equivalent
to W . The heat supplied to
sink is equal to Q1. Here the useful effect is Work done, W ., it is equal to Q2 – Q1
The C.O.P of heat engine, engine efficiency η= Work done/ Heat applied
η = W /Q2,
Refrigerator
Fig b shows a diagram of refrigeration. Q1 amount of heat is extracted from the
cold body and deliver Q2
amount of heat to the hot body with the help of input work W . Here Q2 = Q1 + W
.
In refrigeration systemthe useful effect is the extraction of heat Q1, then the
C.O.P of refrigeration is
Heat pump
Fig c shows a schematic diagram of the heat pump. The heat flow is similar to the

refrigerator; but in this
case, the desired effect is the heat delivered Q2
Then the coefficient of performance of a heat pump is

The relation between the COP of refrigerant and COP of heat pump

(4)-a What do you mean by refrigeration ? 2014(w)-2

Ans : The term Regrigeration is used for the process of removing heat (that is cooling)
from a substance it also includes the process of reducing and maintaining the
temperature of a body below the general temperature of its sorounding.

5 (a) What is Nozzle ?
Ans : Nozzle is a Mechanical device which is used for increasing the kinetic energy of
the liquid by converting heat energy in to kinetic energy.

Due to friction heat energy converted in to kinetic energy.
Types of Nozzles :
(a)

Convergent nozzle

(b)

Divergent nozzle

(c)

Convergent Divergent nozzle

Q:

What is nozzle ? Apply steady flow energy equation to it and derive a relation

between velocity and enthalpy change. 2015-2(b), 2015-7(d),2018. 6.b
Ans :

CHAPTER:3
2018-2.f

Define the relation between Cp & Cv ? 2010(a), 2006-1(ix), 20121(b),2018,2.c
Relation between Cp & Cv :Let ‘M’ kg mass of a gas is heated at constant
pressure.j Let ‘M’ = mass of the gas
P1=P2 = Pressure of the gas
V1 = Initial volume of the gas
V2 = Final volume of the gas

T1 = Initial temperature of the gas
T2 = Final temperature of the gas
du = Change in internal energy dQ
= Change in heat supplied. dw =
Change in workdone.
From first law of thermodynamics.
dQ = du +DW

 mc p (t2  t1 )  mcv (T2  T1 )  Pdv
 mc p (t2  t1 )  mcv (T2  T1 )  P(v2  v1 )
 mc p (t2  t1 )  mcv (T2  T1 )  MR(T2  T1 )
 Cp  Cv  R

 Pv  MRT

 Pv1  MRT1.......(i )

 Pv 2  MRT2 .......(ii )
 n
n
eq (ii )  eq (i )
 P(V2  V1 )  MR(T2  T1 )

(A)

STATE bOYEL’S LAW? 2011-1(J), 2012-3(A), 2015 -5(B)
This law was derived by Rubbort Boyel in 1662 It state that at constant temperature

the volume of given mass of a gas is inversly propersional to absolute
pressure. Mathmatically = V =1/P
Derive Charecterstic gas eqnation? 2013-3(a)

PV =C

Q.
Charl’s
1.g /2018

(6)

Law

Explain Isothermal process ? 2007-2(c), 2012-3(b)

The Process in which a temprature of a given mass of substance remains
constant is known as isothermal process..

INTERNAL ENERGY (U) = 0
Real gases have intermolecular interactions, attractions between molecules at low pressure
and repulsion at high pressure. Their internal energy changes with change in pressure, even
if temperature is constant.
For an ideal gas, in an isothermal process, ΔU=0=Q−W

ΔU=0=Q−W, so Q=W

Q=W.

(J)

Explain workdone in polytropic process ? 2006-1(b), 2010-1(IX),2018 (5)

Q.
An ideal diesel engine has a diameter of 150mm and stroke of 250 mm. the clearance
volume is 10 percent of stroke volume. Determine the compression ratio and air standard
efficiency of the engine if cut off fakes place at 6 percent of stroke.
D = 150 mm = 0.15 m, L = 200 mm = 0.2 m, Vc = 0.1 × Vs 2016
Ans:

compression ratio (r)

Stroke volume , Vs 

2


 d2  L    0.15   0.2
4
4
3
 3.53  10 m3

clearance volume , Vc  0.1  Vs  0.1  3.53  10 3
 0.353  10 3 m3
compression ratio, r 


Total volume
clearance volume

Vs  Vc 0.353  10 3  3.53  10 3

 11
Vc
0.353  10 3

Air standard efficiency
Since cut off takes place at 6 % of stroke volume at the cut off
V2 = V1+ 0.06 × VS = VC + 006 × VS
= 0.353 × 10–3 + 0.06 × 3.53 × 10–3 = 0.565 × 10–3 m3

cut off ratio, P 

V2 V2 0.565  10 3


 1.6
V1 Vc 0.353  10 3
 p  1 


 (p  1) 
 (1.6)1.4  1 
1
 1.11

 1
2.61
1.4(1.6  1) 

1
Air s tan dardEfficiency,   1  1
(r)
1

1
(11)1.4 1

 0.5753 or 57.53%

2.d. 2018
According to Boyle’s Law “Temperature remaining constant, volume of the given mass of gas
is inversely proportional to the pressure”.
Let ‘V’ be the volume and ‘P’ be the pressure, then at constant temperature,
V ∝ 1/P—————-(1)
According to Charles Law “Pressure remaining constant, volume of the given mass of gas is
directly proportional to the temperature in kelvin scale or absolute scale.
Let ‘V’ be the volume of the given mass of gas, ‘T’ be the temperature, then at constant
temperature’P’,
V ∝ T——————(2)
If pressure and temperature are simultaneously changed , tehn,
From (1) and (2)
V ∝ 1/T
or, V ∝ T/P
or, V ∝ kT/P
∴PV/T = K ————-(3)(where k is the proportionality sign whose value depends upon
mass of a gas and unit of pressure and volume.)

Let P1, V1, and T1 be the initial pressure, volume, and temperature (in kelvin scale)
respectively. Similarly, P2, V2 and T2 be the final pressure, volume and temperature(in
kelvin scale) of a given mass of gas. Then according to eqn(3).
We have,
P1V1/T1 = K ——-(4)
P2V2/T2=K ——-(5)
From (4) and (5) we get,
P1V1/T1 = P2V2/T2.

CHAPTER-4
Q.

Write the difference between 2 stroke & 4 stroke Engine. 2015,2017/3.C
4-Stroke Cycle Engine
i.

There is one working stroke for every
to revolutions of the crank shaft

ii. Power developed is one half that of 2stroke cycle engine for the reason
stated in item no.1 above.

2-Stroke Cycle Engine
i.

There is one working stroke for each
revolution of the crank shaft.

ii. Power developed is twice that of 4stroke cycle engine for the reason
stated in item no.1 above

iii. It is mostly a multi-cylinder engine.
iii. It is mostly a single cylinder engine.
iv. Fluctuation of speed during a cycle is
high. Hence a fly-wheel of heavier
mass is necessary on the crank shaft of
a stationary engine.

iv. Fluctuation of speed during a cycle is
less. Hence a fly-wheel of lighter mass
is necessary on the crank shaft of
stationary engine.

v. Engine is heavy.
v. Engine is light.
vi. Engine design is complicated.
vi. Engine design is simple.
vii. There is a separate exhaust port for
exhaust of the burnt gas

viii. There is no chance of wastage of
useful gas through the exhaust port.

vii. There is no one single exhaust port like
4-stroke cycle engine.

viii. There is a chance of wastage of the
useful gas through the exhaust port.

ix. It is water cooled.
ix. It is air cooled.
x. More loss of mechanical energy takes

Q.

What is Internal combustion engine.2016,2017/2.a

Ans: An engine in which combustion of fuel takes place inside engine cylinder is known as
internal combustion engine. Example : I.C. Engine,bike engine,machine engine
Q.

Define octane number and certain number with example ?

Ans:

Octane number:-2015
 The knocking tendency of a fuel in S.I. Engine is generally expressed by octane
number.
 The percentage by volume of iso-octane in a mixture of iso-octane and normal
haptane which exactly matching the knocking intensity of a given fuel, under
standard operating condition i.e. rating termed as octane number of rating of fuel.
Ex: If a mixture of 50 % iso-octane and 50 % haptane match the fuel under test then
the octane number rating is 50.

Cetane Number: Knocking tendency is also found in compression ignition (C.I. engine)
 The knocking in C.I. ignition engine due to sudden ignition and abnormal rapid
combustion in the fuel chamber.
 Such as situation occurs because of an ignition lag in the combustion of the fuel
between the time of ignition and actual burning.
 The property of ignition lag in generally measure in a term of cetane number.
 It is defined as the percentage by volume of a cetane in a mixture cetane and
alpha methyl- mapthaline that produce some ignition lag as the fuel being tested.
 In the mixture of cetane is 50 % and Alfa methyl mapthaline is 50 % then the rate
of cetane no. is 50 %.

CHAPTER – 5

2.g.2018

Q.
A diesel engine has a compression ratio of 18 and cut off takes place at 5 % of stroke
calculate air standard efficiency by taking  = 1.4. 2015
Ans:

Given
r = V4/V1 = 18
Since cut off takes place at 5 % of stroke
Volume at cut off, V2 = V1 + 0.05 (V4 – V1)
Let us assume, V1 = VC = 1m3
V4 = 18 m3
Stroke volume = V4 – V1` = 18 –1 = 17 m3
Volume at cut off V2 = V1 + 0.05 (V4 – V1)
= 1 + 0.05 × (18–1) = 1.85 m3

Cut off ratio, P 

V2 1.85

 1.85
V1
1
1  p  1 


r 1  (p  1) 
 (1.85)1.4  1 


1.4(1.85  1) 

Air s tan dard efficiency,  
1

1
(18)1.4 1

Q.
Describe the efficiency of Otto cycle with the help of P-V and T-S diagram for its
thermal efficiency AND mean efeective pressure.2016/2017/2.B
Ans: The first successful engine working on this cycle was built by A. these days many gas
petrol and many of the oil engines run on this cycle. It is also known as constant volume cycle as
the heat is received and rejected at a constant volume.
This cycle is taken as a standard of comparison for internal combustion
engines. For the purpose of comparison with other cycles, the air is assumed to be the working
substance.
The engine conceived by Otto has air enclosed in a cylinder, whose walls
are perfectly non-conductor of heat, but the bottom is a perfect conductor of heat. There s also
a hot body and cold body and an insulating cap, which are alternately brought in contact with
the bottom of the cylinder.

The ideal Otto cycle consist of two constant volume and two reversible
adiabatic or isentropic process as shown on P-V and T-S diagrams in fig. (a) and
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Let the engine cylinder contain m kg of air at point, et p 1, T1 and v1 be the pressure, temp., and
volume of the air. Following are the four stages of the ideal cycle.
1.

First state (Reversible adiabatic or isentropic expansion)
The air is expanded reversibly and adiabatically from initial temp T1 to a temp. T2
as shown by the curve 1-2 in fig. (a) and (b). In this process on heat is absorbed or
rejected by the air.
2. Second stage (constant volume cooling)
The air is cooled at constant volume from temp. T2 to a temp. T3 as shown by the
curve 2-3 in fig. (a) and (b). We know that heat rejected by the air during this
process.
Q2–3 = MCV (T2 – T3)
3. Third state (Reversible adiabatic or isentropic compression)
The air is compressed reversibly and adiabatically from temp. T 3 to a temp T4 as
shown in by the curve 3-4 in fig (a) and (b). In this process on heat is absorbed or
rejected by the air.
4. Fourth stage (constant volume heating)

The air is now heated at constant volume from temp. T 4 to a temp. T1 as shown
by the curve 4-1 in fig. (a) and (b). We know that heat absorbed by the air during this
process.
We see that the air has been brought back to its original
conditions of pressure, volume and temp., thus completing the cycle.
We know that work done = Heat absorbed – heat rejected
Mv (T1 – T4) m cv (T2 – T3)
 Ideal efficiency of air standard efficiency

p-V and T-s Diagrams of Otto Cycle:
p-V Diagram

T-s Diagram

Basic terms used in derivation of air-standard
efficiency of Otto cycle:
Total Cylinder Volume:
It is the total volume (maximum volume) of the cylinder in which Otto cycle takes place.
In Otto cycle,
Total cylinder volume = V1 = V4 = Vc + Vs
where,
Vc → Clearance Volume
Vs → Stroke Volume

Clearance Volume (Vc):

(Refer p-V diagram above)

At the end of the compression stroke, the piston approaches the Top Dead Center
(TDC) position. The minimum volume of the space inside the cylinder, at the end of the
compression stroke, is called clearance volume (V c). In Otto cycle,
Clearance Volume, Vc = V2 (See p-V diagram above)
Stroke Volume (Vs):
In Otto cycle, stroke volume is the difference between total cylinder volume and
clearance volume.
Stroke Volume, Vs = Total Cylinder Volume – Clearance Volume = V1 – V2 = V4 – V3

Compression Ratio:
Compression ratio (r) is the ratio of total cylinder volume to the clearance volume.

Now that we know the basic terms, let us derive expressions for T 2 and T3. These
expressions will be useful for us to derive the expression for air-standard efficiency of
otto cycle. For finding T2, we take process 1-2 and for finding T 3, we take process 3-4.
Process 1-2:
This process is an isentropic (reversible adiabatic) process. For this process, the
relation between T and V is as follows:

Process 3-4:
This is also an isentropic process. The relation between T and V in this process is
similar to the relation between T and V in process 1-2:
Here,

Air-standard efficiency of Otto cycle:
It is defined as the ratio between work done during Otto cycle to the heat supplied
during Otto cycle.
Air-Standard Efficiency (thermal efficiency) of Otto cycle,

From my previous article,

If you have any ideas or suggestions about air-standard efficiency of Otto cycle, you can
comment on this article.

Q.
An engine, working on the Otto cycle has a cylinder diameter of 150 mm and a stroke
of 225 mm, the clearance volume is 1.25 × 10 –3. Find the air standard efficiency of this engine.
Take  = 1.4(2013)
Ans:

Given data:
D = 150 mm = 0.15 m
L= 225 mm = 0.225 m
Vc = 1.25 × 10–3 m3
 = 1.4
We know that swept volume

vs 


 d2  L
4


(0.15)2 (0.225)  3.976  10 3 m3
4
v  vs
ompression ratio r  c
vc


1.25  10 3  3.976  10 3

1.25  10 3
 4.18

We know that air standard efficiency
 1

1
1
1
1
1
γ 1
1.4 1
1.772
(r)
(4.18)

Q.
A certain quantity of air at a pressure of 1 bar and temp 70 oC is compressed reversibly and
adiabatically until the pressure is 7 bar in an Otto cycle engine. A 60 kJ of heat per kg of air now added
at constant volume. Determine

Ans:

(i)

Compression ratio of the engine

(ii)

Temperature at the end of compression

(iii)

Temperature at the end of heat addition (2009)

Given data
P3 = 1 bar = 1 × 105 pas cal
T3 = 70oC = 70 + 273 = 343 K
P4 = 7 bar = 7 × 105 pas cal
Q4–1 = 460 kJ
M = 1 kg
CP = 1 KJ/ kg K
CV = 0.707 kJ/kg k
 = 1.4
(i)

Compression Ratio of the engine
R = Compression ratio of the engine = v3/v4
We know that p3v3 = p4v4
1

v 3  p4  v
 
v 4  p3 
1

 7 1.41
or r   
 (7)0.709  3.97
1

(ii)

Temperature at the end of compression.
Let, T4 = Temperature at the end of compression
We know that
T

v 
3
 4
T4  v 3 

1

1

1.411

1 
 1 
  

r
 3.97 
 (0.252)0.41  0.568
T4 

(iii)

T3
343

 604K  331o c
0.568 0.568

Temperature at the end of heat addition
Let T1 = Temperature at the end of heat addition
We know that heat added at constant volume (Q4–1)


460 = Mcv (T1–T4)



1 × 0.707 (T1 – 604) kJ

T1 – 604 = 460/0.707 = 651
Or T1 = 1255 k = 982oC.

Q.
Ans:

Derive the efficiency of Diesel cycle.2009

DUAL CYCLE:

CHAPTER-6

Q.

Describe solid fuel and liquid fuel, with example ? 2008

Ans:

Fuel

Fuel is defined as the medium by which we complete the combustion process or ignition
process.
There are three types of fuel :(i)

Solid fuel (carbon fuel)

(ii)

Liquid fuel (Hydro carbon fuel)

(iii)

Gasofied fuel

(i)

Solid Fuel:The natural solid fuel are peat, wood, coke, ignite, Bituminous coal.



Wood:-

*

Wood contain carbon and hydrogen.

*

Wood is converted into the coal when burnt in the absence of air.

*

The calorific value of wood is vary due to moisture contain on it.

*

The calorific value of wood is 19700 KJ/kg.



Peat:-

*

It is spongy humid substance found on boggy land.

*

It many be represented at the 1st stage in the formation of coal.
* The large amount of water contain up to 30 % and therefore has to be dried and
the calorific value is 23000 KJ/kg.



Ignite:* It represent the next stage of peat for the formation of coal and is an
intermediate.

*

It contains 40 % moisture and 60 % carbon.

*

It’s calorific value is 25000 KJ/kg.



Bituminous:* It represents the next stage of lignite in the formation of coal and contains very
little moisture (4-6 %) and carbon percentage (75 – 90 %)

*

It’s calorific value is 33500 KJ/kg.



Coke:* It is produced when coal is strongly heated about 40 to 50 hr in the absence of
air in a closed vessel. The process is known as carburization of coal.

*

It contains (85 – 90 %) carbon.

*

There are two types of coke

(ii)

(i)

Soft coke (500 – 700)

(ii)

Hard coke (900 – 1100)

Liquid Fuel:-

It derived from natural petroleum (crude oil). The crude oil is obtained
from bro hole in the earth. The natural petroleum may be separated into petroleum or
gasoline, paraffin oil or kerosene oil etc. The liquid fuel consist of hydrocarbons.



Gasoline or petrol:-

*

It is lighter and most volatile liquid.

*

It mainly used for light petrol engine.

*

It is distilled at temp 65 – 220oC



Paraffin oil or kerosene:* It is heavier and less volatile then petrol and used as heating and lightening the
fuel.

Q.
Ans:

*

It is distilled at the temp. (220oC – 345oC)



Heavy Fuel:-

*

The liquid fuel distilled after petrol and kerosene is known as heavy oil.

*

These oil are used as diesel engine and oil heated boiler.

*

It is distilled at the temp 345oc to 470oC.

Write down different combustion equation for gasofied ?2016
2H2  O2  2H2 O
 2m3  1m3  2m3
 4  32  36
32 36

4
4
 1kg  8kg  9kg.
1

It means carbon monoxide required 4/7 kg kg of oxygen for its complete
combustion and produce 11/7 kg of carbon dioxide.
2CO  O2  2CO2
 2m3  1m3  2m3
 56kg  32  88kg
32 88

kg
56 56
4 11
 1kg  
kg.
7
7
It means 1 kg of hydrogen is required 8 kg. of oxygen for its complete
combustion is produce 9 kg of steam or water.
 1kg 

CH4  CO2
 1m3  2m3  1m3  2m3
 16  64  44  36
 1  4kg 

11
9
kg  kg.
4
4

It means 1 kg of methane is required 4 kg. of oxygen for its complete combustion
is produce 11/4 kg carbon dioxide & 9/4 steam water.
Q.
Ans:

Calculate minimum mass of air required for complete combustion ?2008
Mass of carbon = C
Mass of hydrogen = S2
Mass of sulpher = S
8/3 C + 8H2 + S

It some oxygen is already present in the fuel the total oxygen for the
complete combustion of 1 kg fuel.

8

 3 C  8H2  S   O2



The 100 minimum air required for 1 kg. fuel.




100  8

 C  8H2  S   O2 
23  3



Similarly the volume of air required for complete combustion.
100
  0.5C O  0.5H2  2CH4  3C 2H2   O 2
So,
21

Q.

Define calorific value and describe with in types ?2008

Ans: The amount of heat given out by the complete combustion of 1 kg fuel it express on
KJ/kg.
It is two types :(a)

Higher calorific value

(b)

Lower calorific value

(a)

HIGHER CALAORIFIC VALUE:-

It heat is recover from fluid gas and steam is conduct base to is room
temperature. Then amount of heat produce per/Kg is known as higher calorific value
Formula  H Cv 33800 + 144000 H2 + 9270

(b)

LOWER CALORIFIC VALUE:-

The heat absorbed or carried away by the product of combustion is not
recovered and steam produced during combustion is not condensate. Then amount of heat
often per/kg is known as lower calorific value.
Higher calorific value – Heat of steam from during combustion.

Q.
A complete gas use age a fuel has the following volumetric compos ion H 2 = 28 %,CO =
12 %, CH4 = 2 %, CO2 = 16 % and N2 = 42 %. Find the volumetric of air required from complete
combustion of the gas, air content 21 % by volume of oxygen. 2007
Ans:

Given Data:

H2 = 28 % = 0.28 m3
CO = 12 % = 0.12 m3
CH4 = 2 % = 0.02 m3
CO2 = 16 % = 0.16 m3
N2 = 42 % = 0.42 m3
Air = 21 % = 0.21
Volumetric air = 100/21 (0.5CO + 0.5 H2+2CH4 + 3C2H4) – O2
= 100/21 (0.5 × 12 + 0.5 × 28 + 2 × 2 + 3 × 2 – O 2
= 0.932 m3

