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ADVANCED IC ENGINES
UNIT – 1 SPARK IGNITION ENGINES
1. What are the stages of combustion in a SI engines?
The stages of combustion in a SI engines are: FIRST STAGE: Ignition lag (or) preparation
phase SECOND STAGE: propagation of flame
THIRD STAGE: After burning
2. What are the various factors that affect the flame speed?
a) Turbulence b) F/A ratio c) T, P d) Compression ratio e) Engine speed, size & output
3. Define normal combustion?
In normal combustion, the flame initiated by the spark travels across the combustion chamber
in a fairly uniform manner.
4. Define abnormal combustion and its consequences?
Under certain operating conditions the combustion deviates from its normal Course leading to
loss of performance and possible damage to the engine are termed as abnormal combustion
(or) knocking combustion. Consequences are (1). Loss of power (2).Recurring preignition
(3). Mechanical damage to the engine
5. What is equivalence ratio?
The ratio of the actual fuel-air ratio to the stoichiometric fuel air ratio.
6. Short note on SI engine equivalence ratio requirements?
In a homogeneous mixture with equivalence ratio close to 1.0 the flame speed is normally of
the order of 40cm/s .However in a SI engine the maximum flame speed is obtained when φ is
between 1.1 and 1.2 (i.e.) when the mixture is slightly richer than stoichiometric.
7. Write the desirable qualities for SI engine fuel?
In order to avoid or inhibit detonation, a high auto ignition temperature and a long ignition
lag are the desirable qualities for SI engine fuel.
8. Explain the type of vibration produced when auto ignition occurs.
Two different vibrations are produced.
1. In one case, a large amount of mixture may auto ignite giving use to a very rapid increase
in pressure throughout the chamber and there will be a direct blow on free vibration of the
engine parts
2. In another case, larger pressure differences may exist in the combustion chamber and the
resulting gas vibration can force the walls of the chamber to vibrate at the same frequency as
the gas.

9. What is the method to detect the phenomenon of knocking?
The scientific method to detect the phenomenon of knocking is to use a pressure
transfer this transducer is connected, usually to a cathode ray oscilloscope. Thus
pressure-time traces can be obtained from the pressure transducer.

10. List out some of the knock limited parameters?
The knock limited parameters are:
1. Knock limited compression ratio
2. Knock limited into pressure
3. Knock limited Indicated mean effective pressure. (Klimep)
11. Define performance number?
Performance number is defined as the ratio. Of Knock limited Indicated mean effective
pressure with the sample fuel to knock limited Indicated mean effective pressure with ISOOCTANE .when the inlet pressure is kept constant.
12. List the factors that are involved in either producing (or) preventing knock.
The factors that are involved in either producing (or) preventing knock are temperature,
pressure, density of the unburned charge and the time factor.
13. List the parameters which are affecting knock in SI engine?
The parameters which are directly (or) indirectly connected with knocking are inlet
temperature of mixture compression ratio, mass of inducted charge, power output of the
engine.
14. List the parameters in time factors that reduce the knocking?
Parameters are turbulence, engine speed, flame travel distance, combustion chamber shape
and location of spark plug.
15. List the composition factors in the knocking?
Air –fuel ratio and octane value of the fuel are the composition factors.
16. What are the objectives to be kept in mind during design of combustion chamber?
General objectives are (a) Smooth engine operation (b) Moderate rate of pressure rise (c)
Reducing the possibility of knocking (d) High power out put and thermal efficiency
17. What are the factors to be considered to obtain high thermal efficiency?
Following are the factors:
1. A high volumetric efficiency. 2. Anti knock characteristic must be improved.3. Compact
combustion chamber reduces heat loss during combustion increases the thermal efficiency.
18. Write the different types of combustion chambering SI engine?
T-Head type, L- Head type, I- Head type, F- Head type.
19. What are the components required in the fuel injection system?
Components are –pumping element, metering element, mixing element, distributing element,
Timing control, and ambient control.
20. What are the advantages of fuel –injection in an SI engine?
Advantages are:

1. Increased volumetric efficiency. 2. Better thermal efficiency 3.Lower exhaust emissions
4.High quality fuel distribution.
21. List the drawbacks of the carburetion?
1. Non uniform distribution of mixture in multi cylinder engines. 2. Loss of volumetric
efficiency due to retraction for mixture flow and possibility of back firing.
22. What are the functional requirements of an injection system?
1. Accurate mixing of the fuel injected per cycle. 2. Timing the injection of the fuel. 3. Proper
atomization of fuel into fine droplets 4.Proper spray pattern. 5. No lag during beginning and
end of injection.
23. List some of the important requirements of an automobile carburetor?
1. Ease of starting the engine, particularly under low ambient conditions. 2. Good and
quick acceleration of the engine. 3. Good fuel economy. 4. Ensuring full torque at low
speeds.
24. What are the general types of carburetors?
Types are UPDRAUGHT, DOWN DRAUGHT, and CROSS DRAUGHT.
25. What are the essential parts, compensating device and additional system (modern)
carburetors?
Parts – fuel strainer, float chamber, main metering and idling system, the choke & the
throttle.
Compensating devise- Air –bleed jet, compensating jet, Emulsion tube, auxiliary valve and
port, back suction control mechanism.
Additional system–Ant dieseling, richer coasting, acceleration pump and economic (or)
power enrichment system.
26. Define carburetion?
The process of formation of a combustible fuel –air mixture by mixing the proper amount of
fuel with air before admission to engine cylinder is called carburetion.
27. What are the factors effecting carburetion?
1. The engine speed 2.The vaporization characteristic of fuel 3.The temperature of the
incoming air 4. The design of the carburetor
28. What are the different types airs –fuel mixtures?
1. Chemically correct mixture 2.Rich mixture 3.Lean mixture.
29. What are the different ranges of throttle operation?
1. Idling 2.Cruising 3.High power.

UNIT – II COMPRESSION IGNITION ENGINES
1. What are the stages of combustion in C.I engine?
The stages of combustion in C.I engine are four stages:
Stage I: ignition delay period (preparatory phase)
Stage 2: Period of rapid combustion.
Stage 3: Period of controlled combustion.
Stage 4: Period of after burning

.
2. What is ignition delay period?
The fuel does not ignite immediately upon injection into the combustion chamber. There is a
definite period of inactivity between the time when the first droplet of fuel hits the hot air in
the combustion chamber and the time it starts through the actual burning phase. This period is
known as ignition delay period.
3. What are two delays occur in ignition delay period?
The two delays occur in ignition delay period are the physically delay and chemically delay.
Physical delay is the time between the beginning of injection and the attainment of chemical
reaction conditions. Chemical delay is the reaction starts slowly and then accelerates until the
inflammation or ignition takes place.
4. List the factors affecting the delay period?
The factors affecting the delay period are: 1. Compression ratio. 2. Atomization of the fuel. 3.
Quality of the fuel. 4. Intake temperature and pressure.
5. Explain the effect of quality of fuel factor on the delay period?
Self-ignition temperature is the most important property of the fuel which affects the delay
period. A lower self-ignition temperature and fuel with higher cetane number give lower
delay period and smooth engine operation. Other properties of the fuel which affects the
delay period are latent heat, viscosity and surface tension.
6. Give a comparative statement various characteristics that reduces knocking in S.I
and C.I engine (any four)?
S.No
1
2
3
4

CHARCTERISTICS
Ignition temperature of fuel
Ignition delay
Compression ratio
Inlet temperature and pressure

S.I ENGINE C.I ENGINE
High
low
long
short
Low
high
Low
HIGH

7. Write the classification of combustion chamber in C.I engine?
Combustion chamber in C.I engine is classified into two categories: 1. Direct-injection type
2. Indirect-injection type.
8. What is called direct injection type of combustion chamber?
Direct injection type of combustion chamber is also called an open combustion In this type
the entire volume of the combustion chamber is located in the main cylinder and the fuel is
injected into this volume.
9. What are the types of open combustion chamber?
In open combustion chamber there are many designs some are a). Shallow depth chamber
b).Hemispherical chamber c).Cylindrical chamber d).Toroidal chamber
10. What are the advantages and disadvantages of open combustion chamber type?
Advantages:
1. Minimum heat loss during compression because of lower surface area to volume
ratio

2. No cold starting problems 3. Fine atomization because of multi hole nozzle
Disadvantages:
1. High fuel injection pressure required and hence complex design of fuel injection pump
2. Necessity of accurate metering of fuel by the injection system, particularly for small
engines.
11. What is indirect injection type of combustion?
Indirect injection type of combustion chamber in which the combustion space is divided in to
two or more distinct compartment connected by restricts passages. This creates considerable
pressure difference between them during the combustion process.
12. Write the classification of indirect injection chamber (divided combustion chamber)
Classification of divided combustion chamber is
a. Swirl chamber – in which compression swirl is generation.
b. Precombustion chamber – in which combustion swirl is induced.
c. Air cell chamber – in which both compression and combustion swirl are induced.
13. What are the applications of swirl chamber?
Swirl chamber type finds application
a. Where fuel quality is difficult to control
b. Where reliability under adverse condition is more important than fuel economy
c. Use of single hole of larger diameter for the fuel spray nozzle is often important
consideration for the choice of fluid chamber engine.
14.) List the advantages and drawbacks of indirect injection chamber: Advantages:
1. Injection pressure required is low 2. Direction of spraying is not very important
Disadvantages:
1. Poor cold starting performance required heater plugs 2. Specific fuel consumption is high
15. Why specific fuel consumption is high in indirect injection type combustion
chamber:
Specific fuel consumption is high because there is a loss of pressure due to air motion
through the duct and heat loss due to large heat transfer area.
16. What is turbo charging?
Energy available in the engines exhaust gas is used to drive the the turbocharger compressor,
which raises the inlet fluid density prior to entry to each engine cylinder. This is called turbo
charging.
17. What are the major parts of a turbocharger?
The major parts of a turbocharger are turbine wheel, turbine housing, turbo shaft, compressor
wheel, compressor housing and bearing housing.
18. Explain the term turbo lag.
In case of turbo charging there is a phenomenon called turbo lag, which refers to the short
delay period before the boost or manifold pressure, increase. This is due to the time the
turbocharger assembly takes the exhaust gases to accelerate the turbine and compressor wheel
to speed up.
19. Explain the function of waste gate.

In the turbocharger assembly there is a control unit called waste gate. It is a diaphragram
operated value that can bypass part of the gases around the turbine wheel when manifold
pressure is quite high this unit limits the maximum boost pressure to prevent detonation in S.I
engines and engine damage.
20. Why there is a large pressure differences across the injector nozzle are required?
The fuel is introduced in to the cylinder of a diesel engine through a nozzle with a large
pressure differences across the nozzle jet will enter the chamber at high velocity to 1.
Atomize in to small sized droplets to enables rapid evaporation and
2. Traverse the combustion chamber in the time available and fully utilize the air charge.
21. What is called break up length?
The liquid column bearing the nozzle disintegrates within the cylinder over a finite
Length called the break up length in to drops of different sizes.
22. What are the different designs of nozzle used?
The different design of nozzle used is single orifice, multi orifice, throttle or pintle depending
on the needs of the combustion system employed.
23. What are the two types of photographic technique used?
To distinguish the liquid – containing core of the jet and the extracts of the fuel vapor region
of the spray, which surrounds the liquid core, two types of photographic technique used are
backlighting and shadow graph.
24. Explain photographic techniques method.
Back lighting identifies region where sufficient liquid fuel (as ligaments or drops) is present
to attenuate the light.
The shadowgraph technique responds to density gradients in the test section so it identifies
regions where fuel vapor exists.
25. List the droplet size depends on various factors.
The droplet sizes depends on various factors are
1. Mean droplet size decreases with increases in a. Injection pressure b. air density
2. Mean droplet size increases with increases in fuel viscosity.
3. Size of droplets increases with increases in the size of the orifice.
26. Define flame development angle.
The crank angle interval between the spark discharge and the time when a small but
significant fraction of the cylinder mass has burned or fuel chemical energy has been released
.
27. Define rapid burning angle.
The crank angle interval required to burn the bulk of the charge is defined as the interval
between the end of the flame development stage and the end of the flame propagation
process.

UNIT - III ENGINE EXHAUST EMISSION CONTROL
1. What are the major exhaust emissions?
The major exhaust emissions are
a. Unburnt hydrocarbons (HC) b. Oxides of carbon (co and co2)

c. Oxides of nitrogen (NO and NO2) d. Oxides of sulphur (SO2 and SO3)
e. Particulates f. Soot and smoke
2. What are the causes for hydrocarbon emission from S.I engine?
The causes for hydro carbon emission from S.I engine are
1. Incomplete combustion. 2. Crevice volume and flow in crevices. 3. Leakage past the
exhaust valve. 4. Valve over lap. 5. Deposits on walls. 6. Oil on combustion chamber walls.
3. What are the reasons for incomplete combustion in SI engine?
Incomplete combustion is due to
a. Improper mixing due to incomplete mixing of the air and fuel. Some fuel particles do not
find the oxygen to react with this cause the emissions.
b. Flame quenching: As the flame goes very close to the walls it gets quenched at the walls
leaving a small volume of un reacted air fuel mixture.
4. What are the reasons for flame quenching?
The reason for flame quenching is the expansion of gases. (i) As the piston moves down from
TDC to BDC during power stroke, expansion of the gases lowers both pressure and
temperature within the cylinder. This makes combustion slow and finally quenches the flame
and causes the emissions. (ii) High exhaust gas contamination causes poor combustion and
which in turn causes quenching during expansion. (iii) As the flame goes very close to the
walls it gets quenched at the walls leaving a small volume of un reacted air-fuel mixture.
5. How the oil consumption increases in IC engines and what are the effects?
Often as engines ages, due o wear, clearance between the pistons and cylinder wall increases.
This increases oil consumption contributes to increases in the emissions in three ways.
a. There is an added crevices volume.
b. There is added absorption – desorption of fuel in the thicker oil film on cylinder walls
c. There is oil burned in the combustion process
6. Write a short note on carbon monoxide emissions.
Carbon monoxide is a colorless and odorless but a poisonous gas. It is generated in an engine
when it is operated with a fuel rich equivalence ratio. Poor mixing, local rich regions, and
incomplete combustion will also be the source for co emissions.
7. What is photochemical smog?
NOx is the primary causes of photochemical smog, Smog is formed by the photochemical
reaction of automobiles exhaust and atmospheric air in the presence of sunlight.
NO2 + energy from sunlight ---- NO + O +smog
8. What are soot particles?
Soot particles are clusters of solid carbon sheres. These spheres have diameter from 9nm to
90nm (1nm = 10-9). But most of them are within the range of 15 – 30nm. The spheres are
solid carbon with HC and traces of other components absorbed on the surface. Single soot
particles may contain up to 5000 carbon spheres.
9. Which is the most effective after treatment for reducing engine emissions?
The catalytic converter is the most effective after treatment for reducing engine emissions
found on most automobiles. Co can be oxidized to CO2 and H2O in exhaust system and
thermal converters if the temperature is held at 600- 7000 C. If certain catalysts are present,

the temperature needed to sustain these oxidation processes is reduced to 250 - 3000C,
making for a much more attractive system.

10. What is a catalyst?
A catalyst is a substance that accelerates chemical reaction by lowering the energy needed for
it to proceed. The catalyst is not consumed in the reaction and so functions indefinitely unless
degraded by heat age contaminants or other factors.
11. List the materials used as catalyst.
The catalyst materials most commonly used are a. platinum b. palladium c. rhodium.
12. Why catalytic converter called as three way converters?
Catalytic converters are called as three way converters because they are used to reduce the
concentration of CO, HC and NOx in the exhaust.
13. What are the types of ceramic structure used in catalytic convertor?
Inside the container is a process ceramic structure through which the exhaust gas flows.
a. The ceramic is a single honey comb structure with many flow passages.
b. Some converters use loose granular ceramic with the gas passing between the packed
spheres.
14. List out the drawbacks of catalytic converters.
a. Sulphur offers unique problems for catalytic converters some catalyst promote the
conversion of SO2 to SO3 which eventually converted to sulphuric acid. This degrades the
catalytic convertor and contributes to acid rain.
b. Catalytic converters are not very efficient when they are cold. When an engine is started
after not being operated for several hours it takes several minute for the converter to reach an
efficient operating temperature called as cold start up problem.
15. What are the methods of catalytic converters preheating?
The methods of catalytic converters preheating included the following
a. By locating the converters close to the engine b. By having super insulation c. By
employing electric preheating d. By using flame heating e. Incorporating thermal batteries.
16. List the invisible and visible emission.
Invisible emission: Water vapor, carbon dioxide, oxides of nitrogen, unburnt hydrocarbons,
carbon monoxide, aldehyes.
Visible emission: Smoke, particulate.
17. What are the methods of measuring the following emission?
a. Oxides of nitrogen = CHEMILUMINESCENCE ANALYZER
b. Carbon monoxide = NON DISPERSIVE INFRARED ANALYZER
c. Unburned hydrocarbons = FLAME IONIZATION DETECTOR (FID)

UNIT-IV ALTERNATE FUELS
1. Write the advantage and disadvantage of alcohol as a fuel?
Advantages
1. it is a high octane fuel with antiknock index number (octane number) of over 100.
2. Alcohols have low sulphur content in the fuel.

3. It produces less overall emissions when compared with gasoline
Disadvantages:
1. Alcohols have poor ignition characteristics in general.
2. There is a possibility of vapor lock in fuel delivery system.
3. It has poor cold weather starting characteristics due to low vapor pressure and evaporation.
2. What is the problem with gasoline-alcohol mixture as a fuel?
Problems with gasoline-alcohol mixture as a fuel are the tendency for alcohol to combine
with any water present. When this happens the alcohol separates to locally from the gasoline,
resulting in a non-homogenous mixture. This causes the engine to run erratically due to the
large air-fuel ratio difference between the two fuels.

3. Write the sources for methanol?
Methanol can be obtained from many sources, both fossil and renewable. These include coal,
petroleum, natural gas, biomass, wood landfills and even the ocean.
4. Write the source for ethanol?
Ethanol can be made from ethylene (or) from fermentation of grains and sugar. Much of it is
made from sugarcane, sugar beets, and even cellulose (wood and paper).
5. What are the techniques of using alcohol in diesel engine fuel?
The techniques of using alcohol in diesel engine are:
1. Alcohol diesel emulsions. 2. Dual fuel injection. 3. Alcohol fumigation. 4. Surface ignition
of alcohols.
6. What are the methods are adopted for induction of alcohol into intake manifold?
The methods are adopted for induction of alcohol into intake manifold micro fog unit,
pneumatic spray nozzle, vaporizer, carburetor and fuel injector.
7. List the advantages of hydrogen as an IC engine?
Advantages
1. Low emissions.
2. Fuel availability.
3. Fuel leakage to environment is not a pollutant
4. High energy continent per volume when stored as a liquid.
8. List the disadvantages of using hydrogen as a fuel?
Disadvantages
a. Difficult to re fuel. 
b. Fuel cost would be high at present day’s technology and availability. 
c. Poor engine volumetric efficiency. 
d. High NOx emission because of high flame. 
9. Write the methods for hydrogen can be used in SI engines?
Hydrogen can be used in SI engines by three methods
a. By manifold induction 
b. By direct introduction of hydrogen into the cylinder. 
c. By supplementing gasoline. 

10. List the advantages and disadvantages of natural gas?
Advantages:
a. Octane number is around 120, which makes it a very good SI engines fuel. 
b. Low engine emissions 
c. Fuel is fairly abundant worldwide. 
Disadvantages:
a. Low energy density resulting in low engine performance. 
b. Low engine volumetric efficiency because it is a gaseous fuel. 
c. Refueling is a slow process. 
11. Write the two types of LPG used in automobiles engine?
Two type of LPG used in automobile engines: One is propane and the other is butane,
sometimes in mixture of propane and butane is used as LPG in auto mobile engine.
12. What are the advantages of LPG?
a. LPG mixes with air at all temperatures. 
b. LPG has high antiknock characteristics. 
c. There is no crack case dilution, because the fuel is in the form of vapor. 
13. Write the disadvantages of LPG?
a. A special fuel feed system is required for liquid petroleum gas. 
b. A good cooling system is quite necessary. 
c. The vehicle weight is increased due to the use of heavy pressure cylinder for
storing LPG. 
14. Write the improvements required for the LPG vehicle in future?
a. Effort must be made to have more LPG filling stations at convenient locations,
so that LPG tank can be filled up easily. 
b. Safety devices are to be introduced to prevent accidents due to explosion of
gas cylinders (or) Leakage in the gas pipes. 

UNIT-V RECENT TRENDS
1. What is lean burn engine?
Lean burn engine is a layout of Otto cycle engine designed to permit the combustion of lean
air fuel mixture and to obtain simultaneously low emission values as high fuel economy. It is
designed to operate effectively in the air fuel ratio 14:1-16:1to 20:1-22:1. When the lean
compression ratio, combustion chamber shape, ignition system, the lean limit are successfully
optimized, the engine is refused to as a lean burn engine.
2. Why lean mixture is preferred in SI engine?
Lean mixture is preferred in SI engine because of the following facts:
a. Lower pollutants.
b. Good fuel economy.
c. Heat transfer losses to the cooing medium are reduced because of lower peak
temperatures.
d. Since lean mixture are less prove to knocking.
3. What are the modifications to be made to convert an existing engine as a lean burn
engine?

The modifications to be made to comments an existing engine as a lean burn engine are:
a. Increasing the compression ratio of the engine to accurate flame propagation.
b. Increasing the swirl and turbulence of the mixture in order to increase flame
speed.
c. Catalytic activation of the charge in the combustion chamber.
4. How the stratified charge engine can be characterized?
The stratified charge engine can be characterized by the following features:
a. Relatively high compression ratio
b. Ability of direct cylinder fuel injection variations to run unthrottled.
c. Stratification of the charge mixture into distinctly different rich and lean air
fuel ratios.
5. List the advantages of the stratified charge engine.
The advantages of the stratified charge engines are:
Low octane fuels (cheaper fuels) can be used at higher compression ratios.
a. Load control can be achieved without air throttling
b. Quiet in operation.
c. Multi fuels give more or less equal performance.
6. What are the main disadvantages of the stratified charge engine?
The main disadvantages of the stratified charge engines are:
a. Maximum output (from the air in the cylinder (i.e.) complete utilization of air)
is not achieved.
b. The added cost of the injection/modified combustion systems.
c. Added complication of injection and spark ignition systems.
7. Write short notes on plasma jet ignition system.
The plasma jet ignition system uses a plasma jet spark plug. This system can be considered as
a form of electrical torch ignition, since the ignition source is hot jet plasma which project
well away from the spark plug. The plasma jet ignition sources is turbulent and electrode less,
both desirable features for igniting marginal mixtures.
8. What are the factors that influence the operation of the plasma jet plug?
The factors that can influence the operation of the plasma jet plug are the amount of the
applied electrical energy, the rate of energy delivery, the cavity volume, the cavity
dimensions, the orifice size, the ambient gas pressure and the quantity of fuel present in the
cavity.
9. What are the reasons for automotive engines equipped with gasoline injection
system?
Some of the recent automotive engines are equipped with gasoline injection system, instead
of a carburetion for the reasons: (1) To have uniform distribution of fuel in a multi cylinder
engine. (2) To improve breathing capacity (i.e.) volumetric efficiency. (3) To reduce or
eliminate detonation.
10. What are the types of injection systems?
1. Gasoline Direct Injection (GDI) in to the cylinder
continuous 3. Manifold injection

2. Port injection (a) timed (b)

11. What are the objectives of the fuel injection system?
The objectives of the fuel injection system are to meter, atomize and uniformly
distribute the fuel throughout the air mass in the cylinder.
12. What are the components of injection system?
The components of injection system are:
1. Pumping element 2.Metering element 3.Mixing element 4.Mixture control 5.Timing
control
13. Write notes on continuous injection system.
Continuous injection system usually has a rotary pump. The pump maintains the fuel line
gauge pressure of about 0.75 to 1.5 bars. The system injects the fuel through a nozzle located
in manifold immediately downstream of the throttle plate.
14. Explain the functions of the following components.
(a) Pumping element, (b) Metering element, (c) Timing control, (d) Ambient control.
(a)Pumping element- moves the fuel from the fuel tank to the injector. This include necessary
piping, filter etc.
(b)Metering element- measures and supplies the fuel at the rate demanded by load and speed
conditions of the engine.
(c)Timing control- fixes the start and stop of the fuel-air mixing process.
(d)Ambient control-compensates for charges in temperature and pressure of either air or fuel
that may affect the various elements of the system.
15. Write the advantages of homogeneous charge compression ignition engine?
1. Lower NOx and particulate emissions 2. High thermal efficiency
16. What are the fuels used in HCCI engines?
Diesel, gasoline, methanol, natural gas and hydrogen
17. List the disadvantages of homogeneous charge compression ignition engine?
a. The major problem is controlling the ignition timing over a wide lead and
speed. 
b. Power density is limited by combustion noise and high peak pressure. 

Production Planning & Control
Question Bank
Unit I
Part A
1. Define product Analysis.
2. Define Planning.
3. Define PPC.
4. Give details about the Production planning & Control.
5. What are the needs for PPC?
6. State and Explain functions of PPC.
7. Define product Design.
8. Define miniaturation.
9. Define product analysis.
10. Define standardization and simplification.
11. Define margin of safety.
12. What are the requirement of good design?
Part B
1. Explain production control in detail.
2. Explain principles and procedure of production control.
3. Explain various types of production control.
4. Explain product design process in detail.
5. Explain various product characteristics in detail.
6. Explain economic analysis in detail.
7. Draw and explain breakeven analysis.
8. Given P/V= 25 % Material labour and O/H are distributed at 60,20 and 20 %
respectively. Assuming the fact that cost of production has gone up by 10 %, 5%
and 5% respectively for materials, labour and O/H to what extent should the sales
price be increased to ensure that the contribution remains unchanged?

UNIT II
1. Define Work Study.
2. Define method study.
3. What are the objectives of method study?
4. What are the types of charts used in method study?
5. Draw the symbols used in process chart.
6. What are the types of flow process chart?
7. Explain man machine chart.
8. Explain flow diagram.
9. Explain String Diagram.
10. What is work measurement?
11. What are the techniques used for work measurement?
12. Define Basic time.
13. How to calculate the basic time? Explain.
14. What is allowance?
15. What are the various types of allowances?
16. What is standard time? How will you calculate it?
17. What is production study? State its uses.
18. What is ratio delay study?
19. Explain the procedure of ratio delay study.
Unit III
Part A
1. Define product planning.

2. State the need for product planning.
3. Explain the functions of product planning
4. Define value analysis.
5. State the objectives of value analysis.
6. Differentiate between value analysis and value engineering.
7. Define process planning.
8. Explain process planning activities.
9. State the aims of process engineering.
10. Define Routing.
11. Explain routing procedure.
12. Explain various types of operating costs.
13. Define line balancing.
Part B
1. Explain briefly product of specifications and plan.
2. Explain in detail “extending the original product information”
3. Explain various stages of value analysis.
4. Explain various methods of value analysis.
5. State and explain the approaches of value engineering.
6. State the advantages and applications of value analysis.
7. Explain various steps in process planning.
8. Explain various functions of Routing.
9. Explain various factors affecting routing procedure.
10. Define plant capacity, plant efficiency factor and plant correction factor.
11. Explain machine selection procedure in detail.
12. A work cycle consists of following operations: Unloading: 0.20 mins, Inspection:
0.40 mins, Leading the work on machine table: 0.40 mins, Machine running time:
0.95 mins.

Unit IV
Part A
1. Define scheduling.

2. State objectives and advantages of scheduling.
3. Define production control.
4. State the purpose of scheduling
5. Explain the factors affecting scheduling.
6. Explain types of scheduling.
7. Explain in detail master schedule.
8. Draw and explain man machine chart.
9. Briefly explain Gantt chart.
10. Explain Johnson’s rule for scheduling.
11. Define critical ratio.
12. Define line balancing.
13. What do you mean by MRP?
14. State objectives of MRP.
15. Explain MRP system components.
16. Explain dispatching rule.
Part B
1. Explain various methods of line balancing.
2. Explain floor shop scheduling in detail.
3. Briefly explain batch scheduling.
4. How can you apply MRP as scheduling system?
5. Explain Kanban system in detail.
6. Briefly explain follow up process.
7. The following information is provided about the lead time and the demand pattern
of a system.(i) Annual requirement 24,500 units,(ii)Lead time 10 days,(iii) There

are 240 working days per year,(iv) In the past 2 years the use rate has gone as
high as 140 units per day. Calculate the required safety stock and re order level.
Unit V
Part A
1. What do you mean by inventory control?
2. State the classification of Inventory.
3. State the importance and objectives of inventory control.
4. State the costs associated with inventory problems.
5. What do you mean by EOQ?
6. Name the costs involved in EOQ.
7. Derive an EPQ mode.
8. Define safety stock.
9. Define Read time.
10. What do you mean by JIT?
11. State the objective of MRP.
Part B

1. Derive the EOQ model with the different rates of demand in different production
cycles.
2. Explain ABC analysis in detail
3. Explain the various elements of JIT
4. Explain concept MRP-II in detail.

.

MG - 6863 ENGINEERING ECONOMICS
TWO MARK QUESTIONS WITH ANSWERS
UNIT-I
INTRODUCTION TO ECONOMICS
1. What is elasticity of Demand?
Elasticity of demand may be defined as the degree of responsiveness of quantity
demanded to a Change in price.
2. Define the term `cost’?
Cost may be defined as a total of all expenses incurred, whether paid of outstanding In
the manufacture and sale of a product.
3. What is opportunity cost?
Opportunity cost may be defined as the potential benefit that is given up as you seek
an alternative course of action. In other words, the expected return or benefit for gone in
rejecting one course of action for another.
4. What do you mean by marginal cost?
The institute of cost & works Accountants of India defined marginal cost as, “the
amount at any given volume of output by which aggregate cost are changed, if the volume of
output is increased or decreased by one unit.
5. What is marginal costing?
Marginal costing is defined by the ICWA as, “the ascertainment by differentiating
between fixed costs, of marginal costs and of the effect on profit of changes in volume or
type of output”.
6. What is meant by marginal revenue?
The revenue that can be obtained from selling one more unit of product is called
marginal revenue.
7. Give a short note on sunk cost.
A cost which was incurred or sunk in the past and is not relevant to the particular
decision making is a sunk cost or sunk loss. It may be variable or fixed or both.
8. List out the elements of cost?
The elements of cost are:
Expenses

a. V Materials

b. Labor cost

c.

9. Define the term costing?
Institute of costs and Management Accountants, (I.C.M.A) London has defines
costing as the ascertainment of costs. “it refers to the techniques and process of ascertaining
costs and studies the principles and rules concerning the determination of costs of products
and services” .

10. What is Break-even point?
The Break-even point is, therefore, the volume of output at which neither a profit is
made nor a loss is incurred. It is a point where the total sales are equal to total cost.
11. Define P/V ratio.
Profit-Volume ratio expressed as a percentage indicates the relative profitability of
different products

12. What are all the economic goals?
a) A high level of employment

b) Price stability

c) Efficiency

d) An equitable distribution of income
d) Growth
13. What is mean by equilibrium point?
The point of intersection of the supply curve and the demand curve is known as the
equilibrium point. At the price corresponding to this point, the quantity of supply is equal to
the quantity of demand. Hence, this point is called the equilibrium point.
14. What are the Factors influencing demand?
The shape of the demand curve is influenced by the following factors:
a) Income of the people
b) Prices of related goods
c)Tastes of consumers
15. Draw the demand and supply curve.

16. What are the Factors influencing supply?
The shape of the supply curve is affected by the following factors:
a) Cost of the inputs b) Technology
c) Weather
d) Prices of related goods
17. Define technical efficiency.
It is the ratio of the output to input of a physical system. The physical system may be
a diesel engine, a machine working in a shop floor, a furnace, etc.

18. Define Economic efficiency.
Economic efficiency is the ratio of output to input of a business system.

19. What are the ways of improving productivity?
Increased output for the same input
Decreased input for the same output
By a proportionate increase in the output which is more than the proportionate
increase in the input. By a proportionate decrease in the input which is more than the
proportionate decrease in the output. Through simultaneous increase in the output with
decrease in the input.
20. Define engineering economics.
Engineering economics deals with the methods that enable one to take economic
decisions towards minimizing costs and/or maximizing benefits to business organizations.

UNIT-II

VALUE ENGINEERING

1. What do you mean by `Make or Buy Decisions?
Make or buy decision is a determination whether to produce a component part
internally or to buy it from an outside supplier. The Organization should evaluate the costs
and benefits of manufacturing a product or product component against purchasing it and then
select the alternative which results in the lower cost.
2. What are the different approaches followed in make or buy decision?
The following are the approaches followed in make or buy decision.
a) Simple cost analysis
b) Economic analysis
c) Break-even analysis
3. What is mean by value analysis/value engineering?
Value analysis is a special type of cost reduction technique. It critically investigates
and analyses the different aspects of materials, design, cost and production of each and every
component of the product in produce it economically without decreasing its utility, function
or reliability.
4. What do you mean by value of a product?
Value differs from both price and cost in the sense that it is the cost proportionate to
the function. We can express value mathematically as Value =function or utility/ cost
5. Define `function’.
Function specifies the purpose of the product or what the product does, what is its
utility etc.
6. What are the different types of values?
a) Cost value
b) Exchange value
c) Use value d) Esteem value
7. What are the various functions of a product?
Functions can be classified into the following three categories:
a) Primary functions
b) Secondary functions
c) Tertiary functions
8. Write any four objectives of value analysis?
a) Reduce the cost of the product
b) Simplify the product
c) Use (new) cheaper and better materials
d) Modify and improve product design so as to make it acceptable to consumer.
9. Differentiate value analysis and value engineering.
The following table represents the major differences between the two terms.
Value analysis

Value engineering

Value analysis the application of a set of
techniques to an existing products with a
view to improve its value

Value engineering is the application of
exactly the same set of techniques to a new
product at design stage

It is a remedial process

It is preventive process

10. List any four advantage of value engineering.
 Value engineering/analysis identify and reduce the product cost.
 It modifies and improve the product design
 It increases the performance/utility of the product by economical means.
 It helps to generate new ideas.

11. What is meant by simple and compound interest rate?
In simple interest, the interest is calculated, based on the initial deposit for every
interest period. In this case, calculation of interest on interest is not applicable. In compound
interest, the interest for the current period is computed based on the amount (principal plus
interest up to the end of the previous period) at the beginning of the current period.
12. What is mean by single payment compound factor?
The formula to obtain the single-payment compound amount is
F = P(1 + i)n = P(F/P, i, n)
Where (F/P, i, n) is called as single-payment compound amount factor.
13. A person deposits a sum of Rs. 20,000 at the interest rate of 18% compounded
annually for 10 years. Find the maturity value after 10 years.

14. What is mean by single payment present worth payment factor?

15. What is mean by equal-payment series compound amount factor?

16. What is mean by equal-payment series sinking fund factor?

17. Give the expression for Uniform Gradient Series Annual Equivalent Amount.

18. What are several bases for comparing the worthiness of the projects?
1. Present worth method

2. Future worth method

3. Annual equivalent

method
4. Rate of return method
19. A person wishes to have a future sum of Rs. 1,00,000 for his son’s education after 10
years from now. What is the single-payment that he should deposit now so that he gets
the desired amount after 10 years? The bank gives 15% interest rate compounded
annually.
Solution
F = Rs. 1,00,000
i = 15%, compounded annually
n = 10 years
P = F/(1 + i)n = F(P/F, i, n)
= 1,00,000 (P/F, 15%, 10)
= 1,00,000 _ 0.2472
= Rs. 24,720
The person has to invest Rs. 24,720 now so that he will get a sum of Rs. 1,00,000 after 10
years at 15% interest rate compounded annually.

20. A company wants to set up a reserve which will help the company to have an annual
equivalent amount of Rs. 10,00,000 for the next 20 years towards its employees welfare
measures. The reserve is assumed to grow at the rate of 15% annually. Find the singlepayment that must be made now as the reserve amount.
Solution

A = Rs. 10,00,000
i = 15%
n = 20 years
The corresponding cash flow diagram is illustrated in Fig

P=?

The amount of reserve which must be set-up now is equal to Rs. 62, 59,300.

UNIT –III

CASH FLOW

1. Give the expression for the revenue-dominated cash flow.
To find the present worth of the above cash flow diagram for a given interest rate, the
formula is

In this formula, expenditure is assigned a negative sign and revenues are assigned a
positive sign.
2. Draw the revenue-dominated cash flow diagram for Present worth method.

3. What is meant by Present worth method?
In this method of comparison, the cash flows of each alternative will be reduced to
time zero by assuming an interest rate I. then depending on the type of decision. The best
alternative will be selected by comparing the present worth amounts of the alternative.
4. Draw the Cost dominated cash flow diagram for Present worth method.

5. Give the expression for the Cost dominated cash flow.
The n th year. To compute the present worth amount of the above cash flow diagram
for a given interest rate i, we have the formula

6. What are the limitations of cash flow diagrams?
1. Cash flow statement cannot be equated with the income statement. An income
statement takes into account both cash as well as non-cash items, and therefore, net cash flow
does not necessarily mean net income of the business.

2. The cash balance as dislocated by the flow statement may not represent the real
liquid position of the business since it can be easily influenced by postponing purchases and
other payments.
3. Cash flow statement cannot be replace the income statement or the funds flow
statement.
7. What is mean by Future worth method?
In the future worth method of comparison of alternatives, the future worth of various
alternatives will be computed. Then, the alternative with the maximum future of net revenue
or with the minimum future worth of net cost will be selected as the best alternative for
implementation.
8. Give the expression for the Future worth method.

9. What is mean by Annual Equivalent method?
In the annual equivalent method of comparison, first the annual equivalent cost or the
revenue of each alternative will be computed. Then the alternative with the maximum annual
equivalent revenue in the case of revenue-based comparison or with the minimum annual
equivalent cost in the case of cost based comparison will be selected as the best alternative.
10. Draw the diagram for revenue-dominated cash flow diagram in Annual Equivalent
method.

11. What is mean by Rate of return method?
The rate of return of a cash flow pattern is the interest rate at which the present worth
of that cash flow pattern reduces to zero. In this method of comparison, the rate of return for
each alternative is computed. Then the alternative which has the highest rate of return is
selected as the best alternative.

12. Draw the diagram for Cash-dominated cash flow diagram in Annual Equivalent
method.

13. Draw the cash flow diagram for Rate of return method.

14. Draw the present worth function graph for Rate of return method.

15. Give the expression for to find the net present worth in rate of return method.

16. What are the constructions of cash flow statement?
a) Issue of shares
b) Issue of debentures
c) Sale of investments
d)
Sales of assets e) Cash from business operations
17. What are the advantages in cash flow diagrams?
a) Helps in efficient cash management.
b) Helps in internal financial
management
c) Discloses the movements of cash
d) Discloses success or future of cash
planning
18. What are the types of cash flow?
a) Present worth method
b) Future worth method
c) Annual Equivalent method
d) Rate of return method

19. Draw the revenue-dominated cash flow diagram for Future worth method.

20. Draw the Cost dominated cash flow diagram for Future worth method.

UNIT-IV
REPLACEMENT AND MAINTENANCE ANALYSIS
1. What are the reasons considering the replacement of an equipment?
a) Physical impairment of the various parts
b) Obsolescence of the equipment
2. How to determination of economic life of an asset?
Any asset will have the following cost components:
Capital recovery cost (average first cost), computed from the first cost
(purchase price) of the machine.
Average operating and maintenance cost (O & M cost)
Total cost which is the sum of capital recovery cost (average first cost) and
average maintenance cost.
3.Draw the curve for Maintenance costs.

4. What are the types of replacement?
Replacement study can be classified into two categories:
(a) Replacement of assets that deteriorate with time (Replacement due to gradual failure, or
wear and tear of the components of the machines)
This can be further classified into the following types:
(i) Determination of economic life of an asset.

(ii) Replacement of an existing asset with a new asset.
(b) Simple probabilistic model for assets which fail completely (replacement due to sudden
failure).
5. What is meant by Economic life?
The capital recovery cost (average first cost) goes on decreasing with the life of the
machine and the average operating and maintenance cost goes on increasing with the life of
the machine. From the beginning, the total cost continues to decrease up to a particular life
and then
it starts increasing. The point where the total cost is minimum is called the economic life of
the machine.
6. Draw curve for the Economic life of a machine.

7. Write the expression for capital recovery with return?

P = purchase price of the machine,
F = salvage value of the machine at the end of machine life,
n = life of the machine in years, and
i = interest rate, compounded annually
8. Draw the cash flow diagram for Capital Recovery with Return.

9. What is meant by Concept of Challenger and Defender?
If an existing equipment is considered for replacement with a new equipment, then the
existing equipment is known as the defender and the new equipment is known as challenger.

10. What are the types of are the replacement policies?
(i) Individual replacement policy.
(ii) Group replacement policy.
11. What is mean by Group replacement policy?
Under this policy, the following decision is made:
At what equal intervals are all the items to be replaced simultaneously with a
provision to replace the items individually which fail during a fixed group replacement
period?
There is a trade-off between the individual replacement policy and the group
replacement policy. Hence, for a given problem, each of the replacement policies is evaluated
and the most economical policy is selected for implementation. This is explained with two
numerical problems.
12. What is mean by Individual replacement policy?
Under this policy, an item is replaced immediately after its failure.
13. What are the objectives of plant maintenance?
a) The objective of plant maintenance is to achieve less break down and to keep the
plant in good working condition at the lowest cost.
b) Maintenance division of the factory ensures the availability of the machines,
buildings and services required by other sections of the factory for the performance of their
functions at optimum return on investment whether this investment be in material, machinery.
c) Machines and other facilities should be kept in such a condition which permits
them to be used their optimum capacity without any interruption.
14. What are the types of maintenance?
a) Corrective or breakdown maintenance
b) Scheduled maintenance
c) Preventive maintenance
d) Predictive maintenance
15. What is meant by maintenance planning?
Maintenance planning is the task of organizing resources to carry out a job
satisfactory at reasonable cost within a specified period of time, maintenance planning
involve the assignment of jobs to the maintenance crew.
16. Give the types of maintenance organization.
i) centralized, ii) decentralized,
iii) partially centralized
17.What are the principles of planned maintenance activity?
a) Plant management in maintenance work, b) production and maintenance objectives,
c) Establishment of work order and recording system. d) Information based decision making,
e) adherence to planned strategy.
18. What are the benefits of sound maintenance system?
Minimization of downtime, b) improvement in availability of system, c) extended life
of equipment d) safety and smooth operation of the process, e) provide adequate back up
supply, vi) minimization of normal expected wear and tear of equipment.

19. Define machine availability.
Availability is the ratio of the time at which equipment is available for the designated
operation/service to the total time of operation and maintenance of equipment. It is also
defined as the ratio of equipments uptime to the equipment uptime and downtime over a
specified period of time.
20. What is maintenance economics?
Maintenance economics is the application of economic principles in the maintenance
of engineering system. It includes the life of equipments, maintenance cost and budget.
21. Define maintenance.
Maintenance is the routine and recurring process of keeping a particular machine or
asset in its normal operating condition so that it can deliver the expected performance or
service without any loss or damage.
UNIT V DEPRECIATION
1. What are the methods of depreciation?
1. Straight line method of depreciation
2. Declining balance method of depreciation
3. Sum of the years—digits method of depreciation
4. Sinking-fund method of depreciation
5. Service output method of depreciation
2. What is Straight Line Method of Depreciation?
In this method of depreciation, a fixed sum is charged as the depreciation amount throughout
the lifetime of an asset such that the accumulated sum at the end of the life of the asset is
exactly equal to the purchase value of the asset. Here, we make an important assumption that
inflation is absent.
Let P = first cost of the asset,
F = salvage value of the asset,
n = life of the asset,
Bt = book value of the asset at the end of the period t,
Dt = depreciation amount for the period t.
The formulae for depreciation and book value are as follows:

3. What is Service Output Method of Depreciation?
In some situations, it may not be realistic to compute depreciation based on time
period. In such cases, the depreciation is computed based on service rendered by an asset. Let
P = first cost of the asset
F = salvage value of the asset
X = maximum capacity of service of the asset during its lifetime
x = quantity of service rendered in a period.
Then, the depreciation is defined per unit of service rendered:

4. The first coat of a road laying machine is Rs. 80,00,000. Its salvage value after five
years is Rs. 50,000. The length of road that can be laid by the machine during its
lifetime is 75,000 km. In its third year of operation, the length of road laid is 2,000 km.
Find the depreciation of the equipment for that year.

5. What are procedures to adjust inflation?
1. Estimate all the costs/returns associated with an investment proposal in terms of
today’s rupees.
2. Modify the costs/returns estimated in step 1 using an assumed inflation rate so that
at each future date they represent the costs/returns at that date in terms of the rupees that must
be expended/received at that time, respectively.
3. As per our requirement, calculate either the annual equivalent amount or future
amount or present amount of the cash flow resulting from step 2 by considering the time
value of money.
6. What is replacement analysis?
A machine which is purchased today cannot be used forever. It has a definite
economic lifetime. After the economic life, the machine should be replaced with a substitute
machine with similar operational capabilities. This kind of analysis is called replacement
analysis.
7. What are the elements of costs involved in the replacement analysis?
1. Purchase cost (initial cost)
2. Annual operation and maintenance cost
3. Salvage value at the end of every year, if it is significant
8. Draw the Chart showing economic life.

9. What is economic life of the machine?
It is clear that the sum of operation and maintenance cost increases with the life of the
machine. But the capital recovery with return decreases with the life of the machine. The total
cost of the machine goes on decreasing initially but it starts increasing after some years. The
year with the minimum total cost is called as the economic life of the machine.
10. What are the limitations of Existing models?
1. Initial cost
2. Operation and maintenance cost
3. Salvage value
11. Write the expression for sinking fund method?
D=(

(

)

)

D= Rate of interest on invested fund
S= Scrap value
N= Number of years of the life of the asset
12. Define rate if depreciation.
Rate if depreciation=
13. Define Benefit-cost ratio.
Benefit-cost ratio. =
14. Define inflation.
Inflation may be defined as a sustained rise in the general price level. It is an
economic condition where there is a rise in prices resulting in the fall in the purchasing
power of money.
15. Define creeping inflation.
This is show moving and a very mild inflation. When the general price level rises
rapidly say to 20% annually, we may say that creeping inflation prevails.
16. Define running inflation.
The rate of increase in the general price level reaches double digit in the case of
running inflation.
17. Define Galloping inflation.
In the case of galloping inflation, the general price level readers double digits or even
triple digits. The rate of increase in inflation may be 50% or 500%.
18. Define demand inflation.
It is an inflation which is mainly induced by excessive demand when supply
constantly falls to keep up with demand.
19. Define cost inflation.
It is an inflation which is mainly induces by rising costs of production, particularly
rising wages.
20. What are the causes of inflation?
a) Unmanageable demand in the economy for goods and services
b) Increase in input costs
c) Deficit-induced inflation
d) Rachet inflation

