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Advanced Renewable Energy Systems 

Questions bank 

Chapter 1 

Introduction 

 

Q.1 Explain the impact of renewable energy generation on environment in 

detail.  

Q.2 How does environment get affected by the use of the renewable 

energy? And also discuss GHG emissions from the various energy sources. 

Q.3 Explain the influence of different renewable energy sources with special 

reference to the global warming context. 

Q.4 Explain the consequences of greenhouse effect. 

Q.5 Explain the Importance of renewable sources of energy 

Q.6 Summarize about Indian energy scenario 

Q.7 Summarize about World energy scenario 

Q.8 Explain about the Environmental consequences of fossil fuel 

Q.9 Explain in detail about the Types of renewable energy systems 

Q.10 List the Advantage and Disadvantages of conventional energy systems 

Q.11 List the Advantage and Disadvantages of non – conventional energy 

systems 
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Chapter 2 

Wind Energy 
 

1 Distinguish clearly between (a) Constant speed constant frequencies 

WTG unit. (b) Variable speed constant frequency WTG system. (c) Nearly 

constant speed constant frequency system. 

2 Why a tall tower is essential for mounting a horizontal axis wind 

turbine? 

3 With a neat diagram, explain how wind energy can be converted into 

electrical energy. 

4 Explain the principle and application of wind electric system. State 

the basic Components and their working in wind electric system. 

5 Explain with a neat diagram the working of various types of wind 

generators. 

6 Explain briefly about the horizontal wind mills with neat sketch? 

7 Explain briefly about the vertical wind mills with neat sketch? 

8 Explain the terms  

i.Yaw control ii. Pitch control iii. Teethering control 

9 Write short notes on (a) Application of wind energy (b) Savonius rotor 

(c) Darrieus rotor (d) Wind energy storage. 

10 What are the most favorable sites for installing of wind turbines? 
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Chapter 3 

Solar Energy 

 
1 Describe thermal energy storage system of solar energy. 

2 Define solar irradiance, solar constant, extraterrestrial and terrestrial 

radiations. What is the standard value of solar constant? 

3 Explain the depletion process of solar radiation as it passes 

through the atmosphere to reach at the surface of the earth. 

4 Define the terms: altitude angle, incident angle, zenith angle, solar 

azimuth angle, latitude angle, declination angle, and hour angle. 

5 Explain the construction and principle of operation of a sunshine 

recorder 

6 Describe the working of solar thermal power plant. 

7 Describe the working of central receiver or tower power plant. 

8 Explain the principle of working of solar pond. 

9 With the help of schematic diagram, explain the working of solar 

pond electric power plant 

10 Write short notes on V-I characteristics on PV cell. 

11 Explain the types of PV Cell. 

12 Discuss the types of PV system. 
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E f g z A dzz
z 0

z R

kg m3

kg m3

9.81 m s2

A z

E f A g zdzz
z 0

z R

Turbine &
generator

dz

Barrage

Datum

Ocean

R

Basin

Az
z
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A g R
2

2

W
Time in seconds

A gR
2 22350

2

P
A

1
44700 1025 9.81 R W m2 2

25 10 m6 2 1025 kg m3
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Pavg
w

Time in sec.
A g (R )

2 22350

2 2r

25 10 1025 9.81 (10 2 )
22350

6 2 2

539.88 10 W6

539.88
1000 3600 10 kWh6

1943.568 10 kWh6

1943.568 10 0.756

1457.676 10 kWh6

1025 kg m3

4 2

Pavg.
1
2

Vgh
t

gQh g (V t) h Pavg P 2

40 106 0.75 1
2

1025 V 9.81 5.3
8 3600
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57.64 10 m6 3

5840 10 3 MWh year

E f A g z dz
3

10

1
2 A g (10 3 )2 2

22 10 m6 2

1025 kg m3

9.81 m s2

Pf
W

Time
1

2 22350 22 10 1025 9.81 (10 3 ) W6 2 2

1
44700 22 1025 9.81 91 MW

450.3 74
100 MW
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gAhd (h) 1
2

2
0

2gA (h h )

(1 2) [1,025 9.81 25 10 (10 2 )]6 2 2

17.6 1012

Pav 17.6 10 22,35012 787.32 10 W6

2.123 10 kWh9

T&S

T & S -Turbine & sluice gate

High tide
level (h)

Low tide
level (h )0

S
E
A

T & SBasin
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a sin 2 x 2
T t

Trough

P4

x

y Crest

P2

P1

P4

P3

P1

P4

P3

P2



a

Surface wave motion Surface particle motion



a
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2 2
T

2 g
2

Mean
sea level

Depth of
water
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2 2
g

1.5613 T 2

2 T k
g

E P ( dx dz) g 2z
z 0
z h

x 0
x 2

h = a sin (kx)

x dx

dz

z



Wavemotion

Wavefront

Unit width of
wavefront

Wave surface
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E P g h dx2
x 0
x 2

E P g a (1 cos 2 k x)
2 dx2

x 0
x 2

E P
1
4 g a 2

E P
1
4 g a 2

E K
1
4 g a 2

E EP K

1
4 g a 1

4 g a2 2

1
2 g a J m (or MJ km )2 2 2

g a
2

v
2 W m

2

v
2
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Inlet
check valve

Outlet
check valve

Cylinder

Float

Buoyancy and air
storage tanks

Piston

Vertical manifolds
(platform)

Underwater
floatation tanks
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Gas cushion

Seals

Hydraulic
accumulator

Return valve

Up valve

Small piston
Seals
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Inlet

Wave

Check valves

Discharge

Seals

Composite
piston

Reservoir

Inlet

www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


Stationary
generator

Dolphin

Wave

Connecting
rod

Floating
generator

www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Waves
Motion of

water

Air
column

Turbine
generator

TG

Chamber
wall

Coastline
Sea

Ocean floor

www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


CO2 SO2
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c
T T

T
1 2

1

20
27 273
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Warm surface-
water

Warm water
discharge

Flash
evaporator

Deaerator

Vacuum pump/
exhaust compressor

Non-condensible
gases

Direct contact
condenser Pump

Turbine

Cold deep
water

Cold water
discharge

Low pressure
steam

1
2

3

4

5
6

7

Generator
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Te
m

pe
ra

tu
re

Entropy, S

1

2
34

56
7

5

T1

T2
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Turbine

Pump

Evaporator
or

boiler

Surface
water discharge

Secondary
fluid Pump Cool

seep water

Secondary
vapour

Pump

Warm
surface
water

Gernerator

Surface
condenser
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Steam condenser/
ammonia
vaporizer

Steam

Spouts

Warm seawater

Liquid
ammonia pump

Cold
seawater

Ammonia
condenser

Ammonia
turbine

Power
Desalinized

water

Non-condensable
gases

Vacuum pump
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Dry steam

Vapour

Liquid

Hot brine

Direct thermal
applications

Excess
water

Cooling
tower

Reinjection wellProduction well

(a) Single flash steam system

Flash
seperator

Condensate

St. tur.

Generator

(b) Double flash steam system

Direct thermal
applications

Excess
water

Cooling
tower

Reinjection wellProduction well

Flash
seperators

Condensate

Generator

Spent
brine

Low press.
turbine

High press.
turbine

www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


Generator

Turbine

Isobutane
(vapour)

Primary heat
exchanger

Regenerative
heat exchanger

Liquid

Condenser Cooling
tower

Geothermal
fluid

Reinjection wellProduction well

www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


Generator

Turbine

Freon
(vapour)

Primary heat
exchanger

Regenerative
heat exchanger

Condenser Cooling
tower

Liquid freon

Make up
water

Pressure
equalizerWater in

Valve

Granite

Fractures

Sedimentary and
volcanic rock

www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


��������
��������
��������
��������
��������

–8
0

–6
0

–4
0

12
0

14
0

16
0

18
0

–1
60

–1
40

–1
20

–1
00 –8

0

–6
0

–4
0

–80

–60

–40

–20

0

20

40

60

80

La
tit

ud
e

–2
0 0 20 40 60 80 10
0

Land
Regions with Geothermal
potential
Tectonic Boundries

World Bank Projects
Power Generation
HDR (Hot Dry Rock)
Direct Use (excluding
small heat pumps)

��������
��������
��������
��������
��������

www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


www.EasyEngineering.net

.

http://easyengineering.net
http://easyengineering.net


LEGEND
Geothermal Provinces

Important Thermal Springs

Heat Flow(mW/m ) In Italics2

Geothermal Gradient ( C/km)
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Chapter 4 

Bio Mass Energy 

 
1 Write short notes on Biomass Resources. 

2 Explain the Biomass Energy Conversion process. 

3 Write short notes on cogeneration in Biomass. 

4 What do you understand by geothermal energy? 

5 What are the merits and demerits of geothermal energy? 

6 Explain various types of geothermal resources. 

7 Describe various energy extraction technologies used with 

hydrothermal resources. 

8 What are the environmental impacts of geothermal energy? 

9 What are the principles on which turbines work? 

10 What are the various components of a small hydropower plant or a 

micro hydel scheme? 

11 Explain various types of turbines considered for use in micro hydro 

resources. 

12 Compare the relative advantages and disadvantages of Pelton and Turgo 

turbines. 

 

 

 

 

 



Chapter 5 

Energy Storage Systems 
 

Q. 1 List different types of Energy storage system. 

Q.2 Explain in detail Electrochemical storage system. 

Q.3 Explain in detail Mechanical Energy storage system. 

Q.4 Explain in detail Electrical Energy storage system. 

Q.5 Explain in detail Thermal Energy storage system. 

Q.6 Explain in detail Battery Management System. 

Q.7 Explain the role of Energy storage system by view point of Electrical 

Network Operator. 

Q.8 Explain the role of Energy storage system by view point of End User. 

Q.9 Explain the role of Energy storage system by view point of Electrical 

Energy Generator. 

Q.10 Explain the role of Distributed Generation and inter-connection to 

power Grid. 

 

 

 

 

 

 




