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IV/IV B. Tech (Regular\Supplementary) DEGREE EXAMINATION
Common to CE, ECE and ME

November, 2019

Seventh Semester Non -Conventional Energy Sources

Time: Three Hours Maximum:60 Marks

Answer Question No.i compulserily. (IX12 = 12 Marks)

Answer ONE gquestion from each unit. (4X 1248 Marks)
(1X12=12 Marks)

1 Answer all questions
a) classify different sources of energy
i b)  Write the limitations of renewable energy resources.
: ¢) Draw pie diagram to show primary energy supply and energy supply to end-use,
| d) Define the terms Latitude and Longitude
| €) Why do you say solar energy option is the best preferable?
f)  Can you draw a neat sketch of flat plate collector
g) Whatare different types of winds?
h) Define actual power of wind.
i)  What is wake effect?
j)  How would you explain the principle of OTEC?
k) What are the different biomass energy conversion principles?
1) Can you state the combustion characteristics of bio gas?
UNIT I

2 a) Explain the reasons for non-conventional energy requirement. M
b) Compare Renewable and conventional energy systems in various aspects ™
(OR)
3 a) Explainabout energy planning. oM
b)  Explain the scientific principles of renewable energy oM
UNIT 11
4 a) Can you describe construction and working of Central Power Tower for solar energy with neat M
sketch?
b) How would you summarize the function of main Components of a flat-plate solar collector with neat  7M
sketch? ]
| (OR)
5 a) Explain the working principle of Monocrystalline silicon solar cell with neat sketch M
b) Explain the Advantages and limitations of solar cells. M
_ UNIT 11
6 -ag Give the demlad classification of wind turbines. oM
b differences between Hm!zonhlaxis wind turbine and Vnrﬁnal Axis Wind Turbine.  6M
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a) Ener ifi i i ‘
_?_ r9y sources could be classified as conventional (coal, oil, hydro, nuclear, etc.) and non - conventional (solar
wind, tidal, geothermal, biogas, etc.) sources.

b) It ‘is. difficult L:o generate the quantities of electricity that are as large as those produced by
traditional fossil fuel generators and the reliability of supply.

c)

Primary Energy Supply
(total: 1200 PJ)

biomass coal
10% 12%

hydro
13%
9“ petroleum
23% 42%

Energy End-Use
(total: 970 P))

d) Latitude: is a geographical coordinates that specifies north south position on earth surface. Longitude: is a
geographical coordinates which specifies east- west position on earth surface.

€) Solar Power Is Good for the Environment The most commeonly known fact about solar energy is that it represents a clean, green
source of energy. Solar power is a great way to reduce your carbon footprint

f

Solar radiation

Black absorber Transparent screens

ooy facilh =

_ﬂ _'— —._ ._ —r.-- Fluid
tubes

Thermal insulation

g) Planetary winds and local winds.

h) At most only 59.3% of the kinetic energy from wind can be used to spin the turbine and generate electricity. This is
called actual power of wind.

i) The wake effect is the aggregated influence on the energy production of the wind farm, which results from the
changes in wind speed caused by the impact of the turbines on each other.

high pressure vapour that is

)T i ing fluid with a low boiling point. The _
j)The warm water is used to evaporate a working ng s used fo condensa fhe working

duced drives a turbine-generator to produce electricity. The cold deep seawater
vapour back into a liquid.

- s el
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K) Direct combuStion

Crmo chemical conversion
Bio chemical conversion

1) The flameless combustion temperature of a biogas furnace is lower than traditional combustion throughout
a combustion chamber,

UNITI
2

a) As the consumption of energy grows, the population depends more and more on fossil fuels such as coal. oil
and gas day by day. There is a need to secure the energy supply for future since the prices of gas and oil keep
rising by each passing day. So we need to use more and more renewable sources of energy. For the effective

exploitation of non-conventional sources, there has been an establishment of a separate department namely
“Department of non-conventional sources of energy” by the government of India,

As the fossil fuels are one of the most the biggest pollutants on the planet, demand for the nor-conventional

sources is developing. These sources not only instigate greenhouse effects but also reduce the dependence on oil
and gas. Therefore in order to meet the energy demand of the increasing population, the scientists are

- developing methods for us to tap into various non-conventional sources of energy, which are not onl y
- renewable but also non-polluting.

Renewable resources provide energy in four important areas like :

Electricity generation

1
Water heating or cooling ? -

» Rural

Types of Non-convention sources

» Solar Energy
»  Wind Energy

1

Scanned by CamScanner



9 b
sl o ahle Resnees
Romawabie '“:__ L — Nm 'lm i t_it:l":;"' m,lmfll' il e
(1 Resources whose quantity it not reduced | Substances e I‘\:-Iﬂl e grmned as Noo- [
due to use and which can be repeated'y | .&N'h""‘” ""h"““:: They A .;luun!lll P
used without fear of exhaustion Ay yenewable FEROUes. )
termed as renewable resOuRCes TIEY #1¢ | resources
inexhaustible resources. : ‘
(i) They can be renewed of uced by | They canimd e llwlﬁlﬁ' ot recvered k H
physical. chemical of n. wchanacal process | e ouantity is fore of fess Tined mmuu :::::
(iii) Renewable resourcey ke sunlight, wind. | formarion (akes long .aulnmul petiod of il
minerals. Fossil fuels are e

water are flow Yo ees whose stock 18
continuous e gebeng used since ame
immemon L.
(iv) Biotic resources that are repewable, may
be temporarily diminished but may be
renewed again by natural provess and
proper management.
(v) Example : Solar and wind energy, water,
forests, wildlife etc.

3.

(i) Database Development: Energy

demand and supply analyses.
information required for energy

. This involves the survey of the present

planning.
(i) Sectorwise energy demand
: vering the type. magnitude and composit
: and estimation of energy demand based on

of years, e8¢
exhausted wotally with
recycled

Ihese resoufves van pever be renewed of
replenished.

e while etals ©

Examples ¢ Fossil fuels like coal and petraieun,
minetals. _ J

|

a) The energy plan development exervise consists

7>

S

(OR)

of the following components:
d quality of data, and gaps

planning depends on the availability an
be identified as a result from  planning. Ihe database serve as (npul o

and deficiencies in the databasc can
The objective of the database is to
analyses. It is part of the iterative

identify , generate  and ansemble
and continuous  process  of  energy

energy consuimption in different
jon of fuel, trends, seasonal
the sample survey

Scanned by CamScanner



Energy currents

It is essential that a suffi
practice to try to create
ridiculed by calculatin
a whole city. It is obvi
product of an animal i

cient renewable current is already present in the local environment. It is not good

this energy current especially for a particular system. Renewable energy was once

& the numbser of pigs required to produce dung for sufficient methane generation to power

ous, however, that biogas (methane) production should only be contemplated as a by- 1‘#7
: ndustry already established, and not vice versa. Likewise for a biomass energy station, the
biomass resource must exist locally to avoid large inefficiencies in transportation. The practical implication of

this Principle is that the local environment has to be monitored and analysed over a long period to establish
precisely what energy flows are present.

Dynamic characteristics 2

End-use requirements for energy vary with time. For example. electricity demand on a power network often
peaks in the morning and evening, and reaches a minimum through the night. If power is provided from a finite 1M
source, such as oil, the input can be adjusted in response to demand. Unused energy is not wasted, but remains

with the source fuel. However, with renewable energy systems. not only does end-use vary uncontrollably with
time but 50 too does the natural supply in the environment.

Quality of supply

The quality of an energy supply or store is ofien discussed. but usually remains undefined. We define quality as

the proportion of an energy source that can be converted to mechanical work. Thus electricity has high quality

because when consumed in an electric motor >95% of the input energy may be converted to mechanical work.

say 1o lift a weight; the heat losses are correspondingly small, <5%, The quality of nuclear. fossil or biomass 1M
fuel in a single stage thermal power station is moderately low, because only about 33% of the calorific value of

the fuel can be made to appear as mechanical work and about 67% is lost as heat to the environment. If the fuel

is used in a combined cycle power station (e.g. methane gas turbine stage followed by steam turbine), then the

quality is increased to ~50%. It is possible to analyse such factors in terms of the thermodynamic variable

energy, defined here as ‘the theoretical maximum amount of work obtainable, at a particular environmental
! temperature, from an energy source',

UNIT IT

)
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In this collector th iver |
s - the receiver i | ' |
Ll ik : ocated at the top of the tower. It has a large number of lndependchy—nmving

The Retiostats are oo £¢ area of ground to focus the reflected solar radiations on the receiver,

track the sun. The SC:lar fad?dt'-llroun%lhe central tower. Each heliostat is rotated into two directions so as to
shael ations I i Y i

about 500 m height. 15 retlected from heliostats are absorbed by the receiver mounted on a tower of

M

I'he tower Supports a bundle of vertica] tube

Fdetve oot e 1 S containing the working fluid. The working fluid in the absorber

conventional stear high-temperature steam of about 6000C — 7000C. This steam is supplied to a
POWer plant coupled to an electric generator to generate electric power. This steam is used

to drive a turbine coupled t i ]
_ _ 0 an electric generator, The mechanical energy ine i
nto electrical power by the generator, e et

The exhaustl of the steam turbine is condensed in the condenser with the help of circulating cold water. The
condensate is returned (o the boiler with the help of a feed pump.

‘g],The flat-plate solar collectors are probably the most fundame
powered domestic hot water systems. The overall idea bel
dark flat surface, which collect as much energy as possib
other fluid for further use.

: ntal and most studied technology for solar-
1ind this technology is pretty simple. The Sun heats a
le, and then the energy is transferred to water, air, or

These are the main components of a typical flat-plate solar collector:

* Black surface - absorbent of the incident solar energy

* Glazing cover - a transparent layer that transmits radiation to the absorber, but prevents radiative and
convective heat loss from the surface L ’

* Tubes containing heating fluid to transfer the heat from the collector
*  Support structure to protect the components and hold them in place
* Insulation covering sides and bottom of the collector to reduce heat losses

Solar radiation

Black absorber Transparent screens

IEr_l_l:::l_éEa——— Lier 'I

Thermal insulation \ M

lar radiation is
: te solar collector with liquid transport medium. The sol
'::me-d“r. 2 ’wsm:cu: :.:.ﬂ::.: gl e the fluld In the tubes. The therma Insul h:l::mmm nts
- loss dua to conve

fer; the screens reduce the heat
haat loss during fluld trans o

Some advantages of the flat-plate collectors are that they are:
Easy to manufacture
Low cost \ M

~ Collect both beam and diffuse radiation
& (no sophisticated positioning or tracking equipment is required)

5 R
o e
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The flat plate col
{al plate collectors can involve liquid or air heat transport

Water is one of
AT R of the co R :
sommon options as liquid fluid due to its accessibility and good thermal properties:

It has a relatively hi :
: ively hig SEiE heat chnant o s : ; :
¥ high volumetric heat capacity. It is incompressible (or almost incompressible)
It has a high mass density (whi .
figh mass density (which allows using small tubes and pipes for transport)

One disadvantage of water is that it f . ; , s
This ‘i_“‘l"‘“ antage of water is that it freezes during winter, which can damage the collector or piping system.
is can be managed by draining down the collector at low solar inputs (below a critical insolation threshold).

_-\.m'!qh'ecze mixtures can be used instead of pure water to alleviate the above-said problems. The common
antifreeze components are ethylene glycol or propylene g[}fcul_ Those chemicals are mixed with water require
closad-loop systems and proper disposal due to toxicity. Nominal antifreeze service like is about 5 years, after
which it needs to be replaced.

Aiir can be used as transport fluid in some designs of flat -plate collectors. This option is better suited to space
heating applications or crop drying. A fan is usually required to facilitate air flow in the system and efficient
heat transport. Certain designs can provide passive (no fan) movement of air due to thermal buoyancy.

Phase-change liquids can also be used with flat-plate collectors. Some refrigerants are included in this group of
fluids. They do not freeze, which eliminates troubles explained above for water, and, due to their low boiling

point can change from liquid to gas as temperature increases. Those fluids can be practical in settings where

quick response to rapid temperature fluctuation is needed.

Collector construction

The key considerations in flat plate collector design are maximizing absorption, minimizing reflection and
~adiation losses, and effective heat transfer from the collector plate to the fluids. One of the important issues is
obtaining a good thermal bond between the absorber plate and changes (tubes or ducts containing the heat-
transfer fluids). Different construction designs (shown below) try to address this issue.

The plate - channel assembly may use a variety of methods of component attachment - thermal cement, solder,
clips. clamps. brazing. mechanical pressure applicators. One of the considerations in choosing the assembly
method is cost of labor and materials.

E (a) fﬁ 3 (o)

,,,,,..,_.._..._' (b) N e

o

| ™

(d)

Figure 3.2: Varicus designs of flat-plate coilector assembly. Coler codes: light blue - glass cover, dark blue
. fiuid channaels, bleck - absorber material, gray - insulation. Some constructions (b, c) include fluid
chanaels in the absorber plate structure to maximize thermal conductance between the componenis. Other

modifications {a, d) include tubes and channels soldered or cemented to the plate.

(OR)

? S.ug Solar Cell converts light energy into the electrical energy. A solar cell is basically a p-n junction diode. It
izes  photovoltaic  effect to convert light energy into electrical energy.
Construction of Solar Cell

Although this is basically a junction diode, but constructionally it is littlebit different form conventyional p-n | ™
~ junction diode. A very thin layer of p-type semiconductor is grown on a relatively thicker n-type semiconductor,
~ We provide few finer electrodes on the top of the p-type semiconductor layer. These electrodes do not obstruct
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; , AN ) ide a current
light to reach the thin p-type layer. Just below the p-type layer there is a p-n junction. We also prl"';;] in olass to
collecting electrode at the bottom of the n-type layer. We encapsulate the entire assembly by thin g
protect the solar cell from any mechanical shock.

Electron Flow Photon Absorbed

S in Depletion Zone /

Elcctron-hole = Photon
Creation

Front Electrical Contact

/ N-Type
/

«— Depletion Zone

Electron

e ——Paype
Hole X esoces. ] ‘
\\ '\ Buck Electrical
Electron-Hole Contact

Recombination

Working Principle of Solar Cell

When light reaches the p-n junction, the light photons can easil

layer. The light energy, in the form of photons, supplies sufficient energy to the Jjunction to ereate a number of
electron-hole pairs. The incident light breaks the thermal equilibrium condition of the junction, The free
electrons in the depletion region can quickly come to the n-type side of the junction. Similarly, the holes in the
depletion can quickly come to the p-type side of the junction, Once, the newly created free electrons come to the 1)
n-type side, cannot further cross the junction because of barrier potential of the junction,
Similarly, the newly created holes once come to the p-type side cannot further cross the Jjunction became of
same barrier potential of the junction, As the concentration of electrons becomes higher in one side, i.c, Hype
side of the junction and concentration of holes becomes more in another side, i e, the p-type side of the junction,
the p-n junction will behave like a small battery cell. A voltage is set up which is known as photo voltage. If we
connect a small load across the junction, there will be atiny current flowing through it.
How does a photovoltaic solar cell generate electricity?
Photovoltaic cells, through the photovoltaic effect, a
varies depending on the type of solar technology,
cells.
Step 1: Light is absorbed by the PV cell and knocks electrons loose
First, light strikes a photovoltaic cell and s absorbed by the semicondueting m
silicon). This incoming light energy causes electrons in the silicon to be
become the solar electricity you can use in your home,
Step 2: Electrons begin to flow, creating an electrical current I
There are two layers of silicon used in photovoltaic cells, and each one is s
an electric field, meaning one side has a net positive charge and one has a net negative charge. This electric field
causes loose electrons to flow in one direction through the solar cell, generating an electrical current,
Step 3: The electrical current is captured and combined with other solar cells
Once an electrical current js generated by loose electrons, metal
those electrons and transfer them to wires. At this point, electrons
a solar inverter and then throughout your home,
? b) Advantages of solar cells
tis a clean and non-polluting energy source,
Itis renewable energy. ﬁj
Solar cells do not produce noise for electricity generation, ol
Itrequires very little maintenance.
Long lifetime,
There are no fuel costs or fuel
Disadvantages of solar cells
Intermitiency issues during power generation,
Require extra clements like batteries, inverters, LM
High initial cost,
Tt requires. arge area for installation,
can be ¢ d casily.

y enter in the junction, through very thin p-type

bsorb sunlight and generate flowing electricity. This process
but there are a few steps commonacross all solar photovoltaic

aterial it is made from (usually JM
knocked loose, which wil| eventually

pecially treated, or “doped”, to create

plates on the sides of cach solar cell collect
can flow as electricity through the wiring to

supply problems in this electrical energy production,
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UNIT 11

' 6,
' a) It is a mec
echanical machi
’# : achine that convers : L
¢ basis of axis of rotati that convents kinetic energy of the fast moving winds into clectrical energy. On
1. Horizontal 'x_- tation flll the blades, it is divided into two parts,
axis wind turbine (HAW1 ) 2, Vertical axis wind turbine (VAWT)

§ L . Rotor
| Ellascien
Rotor | Gearbox
Crearrmstesr : e vosr astOr

$ ')_E Torow o
-

Horizontal Axis

Wirtd Turbine Configurations

1. Horizontal Axis Wind Turbine (HAWT)
It is a turbine in which the axis of rotation of rotor is para
They are further divided into two types (i) Upwind turbine (ii) Downwind turbine
(i) Upwind Turbine
The turbine in which the rotor faces the wind first are called upwind turbine.

Today most of the HAWT is manufactured with this design.

This turbine must be inflexible and placed at some distance from the tower.

The basic advantage of this turbine is that, it is capable of avoiding wind shade behind the tower.

It requires yaw mechanism, so that its rotor always faces the wind,

llel to the ground and also parallel to wind direction.

(iiy Downwind Turbine
The turbine in which the rotor is present at the downside of the tower is called downwind turbine. In these types
of wind turbines, the wind first faces the tower and after that it faces the rotor blades.

v aw mechanism is absent in this turbine, The rotors and nacelles are designed in such a way that the nacelle

allows the wind to flow in a controlled manner.

It receives some fluctuation in wind power because here the rotor passes through the wind shade of the tower. In other
words the rotor is present after nacelle of the tower and this create fluctuation in the wind power.

Advantages and Disadvantages of HAWTS
The various advantages and disadvantages of the horizontal axis types of wind turbines are:

Advantages
It has self-starting ability. It does not require any external power source to start.

' 1t has high efficiency as compared with the HAWT.

| Capable of working in high wind speed condition.
 In the case of slow wind condition, its angle of attack can be varied to get maximum possible cfficiency.

0 :‘iime all blades of this turbine work simultancously, 5o it is capable of extracting maximum energy form the
wind.

! Its initial installation cost is high.
) I requires large ground area for its installation.
| Because of Hiwg of blades and towers, it becomes difficult to transport it to the sites.

o8 :

d"s population. They are kiled by it blades rotation.
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Differen
Turbi

The varigy

are given below:

S.no |

Z__| Yaw mechanism is present. Absence of Yaw mect
3. | Ithas high initial installation cost.
___d"___ They are b in size, They are small
-——%——Mﬁﬂof is high. It has low efficiency.

M

| In HAWTS, the axi
' Hnrizcm!a!'.

ne an

diﬁefenc

d

- € Detween hori

Zontal axis

Ce bEtWeﬁen Horizontal Axis Wind
Vertical Axis Wind Turbine

-

5 types of wind turbines in tabular form

Horizontal Axismnd Turbine

0 the ground

§ s =
S Of rotation of the rotor is |

Vertical Axis Wind Turbine
n VAWTs the axis of rotation of

g L

T
|
L
|
|

| perpenaicuiar 1o the g na 4

it has low Initlal installation ¢

n size.

It requires large ground area for Installation.

It requires less ground area for installation

High maintenance cost,

Low maintenance cost as compared with
HAWT

I u]

They are self-starting.

They are not self-starting |

They are unable to work in low wind speed
condition.

They are capable of working in low wind
speed condition

10. | Difficult in transportation. Easy in transportation 3y
11. | They are mostly used commercially. They are mostly used for private purpose |
only |
12. | Itcannot be installed near human It can be Installed near human population |
population. ) .
13. | Itis not good for the bird’s population It is good for the bird's population. sgirl
(OR)
i
a)
—— q
Rotor blade (] Gearbox
Rotor
brake
Electrical control|
acelle
___—Generator
2™
Rotor hub
with Yaw system
blade pitch
. Tower
—Power cable
Grid cormection
Anemometer: Measures the wind speed and transmits wind speed data to the controller.

Blades: Lifts and rotates when wind is blown over them, causing the rotor to spin. Most turbines have either two

~ orthree blades.

b

M

Brake: Stops the rotor mechanically, clectrically, or hydraulically, in emergencies,
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s off the
and shuts off
¢ - iles per hour (mph) a b
Controller: Starts up the machine at wind speeds of ;1hf}ul 810 ”.] f'l;llt.-‘*‘ ghuul 55 mph because they may be
machine at about 55 mph. Turbines do not operate al wind speeds above 3
v by igh wi . s abou
damaged by the high winds, ‘ i Re e rotational speLdS from ¢ ")/V]
c.:curhhux:.L‘om*mcis the low-speed shaft to the high-speed sha!} .1'm inc t-. Honal speed required by most
30-60 rotations per minute (rpm), to about 1,000-1,800 rpm: this is the r"““ ‘i'ﬂ;c wind turbine and engineers are
;.'_uncl':llk‘\‘ﬁ to produce electricity. The gear box is a costly (anq hc:w_y} paiu.'llo d don't need gear boxes.
:‘xplm'ilm “direct-drive" generators that operate at lower rotational speeds an
Generator: A .
1 L, | - | - T T.
Produces 60-cyele AC electricity: it is usually an off-the-shelf induction generato
High-speed shaft: Drives the generator.
shaft: Turns the low-speed she ; 30-60 rpm.
Low-speed shaft: Turns the low-speed shaft at about . et
- o i nee rator, controller.
Nacelle: Sits atop the tower and contains the gear box, low- and high-speed shafis, gene , 'Ll’"\'
brake. Some nacelles are large enough for a helicopter to land on.

i : ing in
Piteh: Turns (or pitches) blades out of the wind to control the rotor speed, and to keep the rotor from turning
winds that are too high or too low to produce electricity.

Rotor: Blades and hub together form the rotor.

Tower: Made from tubular steel (shown here), concrete, or steel lattice. Supports the structure of the turbine.
Because wind speed increases with height, taller towers enable turbines to capture more energy and generate
more electricity.

Wind direction: Determines the design of the turbine. Upwind turbines—like the one shown here—face into
the wind while downwind turbines face away.

Wind vane: Measures wind direction and communicates with the yaw drive to orient the turbine properly with l h
respect to the wind.

Yaw drive: Orients upwind turbines to keep them facing the wind when the direction changes. Downwind

turbines don't require a yaw drive because the wind manually blows the rotor away from it.
Yaw motor: Powers the yaw drive.

_b) Advantages
= Itis simple in design and easy to construct and transport.
! It can be easily installed to desired location.
1t requires less ground area for its installation.
- Initial installation cost is very less as compared with the HAWT.
It can work in turbulent wind condition. m
- Itis omni-directional and hence do not need to track winds.
- They are smaller in size and hence can be used for domestic or private purpose easily
They have low maintenance cost as compared with the HAWT \

Disadvantages

- They are not self-starting. A small powered motor is needed to start it

— It is less efficient. The efficiency of this turbine is about 30-35%. \
-1 Guy wires may required to support this turbine.

UNIT IV
8.

?_,ﬂ Geothermal Energy

1 you were to dig a big hole strai i
ght down into the Eart
deeper you go, That's because the inside of i x

e I:eople “an capture geothermal energy thro

i ofheat. This heat is called geothermal energy,
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1. Hot water 18 pumped trom deep uhderground throuwgh a wi
S g dropped,
When the watar reacnes the surface, l"LL-'E:lfe:.hufu I8 d

. which causes tha water to turn into steam.

urbing, which 18 connected

L]

to a generator
. Tha steamn spins a &
that produces lectraty.

]

iansas back to
4, Tha steam cools off in a cooling tower and concen: s bac
. Tha stes !
water. |
# . ™
5. Tha cooled water 15 pumped back into tha Earth to bagir i

process agan.

m

Types

The Geothermal power plant which is in working is of three types

1. Dry steam power plant
2. Flash steam power plant
3. Binary cycle power plant

1. Dry Steam Power Plant

In dry steam power plant, direct steam from the geothermal reservolr Is used to turn the turbine and
generator to produce electricity. The temperature of the geothermal steam needed In this plant is atleast 150

degreee Celsius.

Dy

Tl ae
e ...
:I

il

i (andenser
I

Injretion Well

W

e —

Oy steam Geothermal Powes plant

2. Flash Steam Power Plant

In flash steam power plant, high pressure not water from deep inside the earth s taken out and collected |n a
steam separator. This high pressure hot water comes to the surface by its own and Its pressure keens on
decreases as it moves upward, this a ows hot water ta gets converter inte steam, Steam gets separated ‘n
steamn separator, and allowed to turn the turbine gererator. When the stear cools, it is again injected back
into the earth surface to be used again. Nowadays most of the geothermal power plants used are of flash
steam plants. This power plant requires a temperature of atleast 180 degree Celsius for its operation.
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5,0) Tides in the g
200l ey P

ue itati i ‘ I
The high S Oceur twice g day, o the gravitational attraction of moon and sun upon the rotating carth, Rise
o hest level of tigq Water is called high tid

tide or ebb tide, T}, 7 g

The tidal range ig yj ® ovel difference between high

L]

od tide whereas the lowest level of tidal water is called

: : and low tides is called tidal range.

and full moop known ag ::S.On ?%d location dependent. The maximum tidal range takes place at the time of new
ring tides. Availabil; i i icular location can be used

o operate a hydraulic turbine. lability of 5 m tidal range or above in particular location can be usec

Tidal Power Plan Wo

" rking Principle
In tidal energypower :

HRE T e plan_ls, the water during high tides is first collected in an artificial lhasin and it is relcased
Ing the period of low tides, The water while escaping is used to spin a hydraulic turbine connected to
a generator. The three main components of a tidal energy power plant are:
powerhouse, U”
dam to form the basin,

sluiceways from the basin to sea and vice versa.

The function of the dam is to create an obstacle between sea and the basin. The sluiceways are used to either fill
the  basin during  high  tide or empty the basin  during the

low  tide
Single Basin Tidal Power Plant Working

In single basin tidal power plant, the powerhouse is located at the mouth of the basin. The hydraulic turbine in

powerhouse only operates during the discharge of water from the basin during low tide. The basin is filled again
during the high tide. Intermittent operation is the main disadvantage of this system.

Sluice Gates

§ ———— —

High Water Level

Tidal
Basin

Advantages:

« ltis pollution free.

« Energy is freely available.

« Power is ensured around the year.

» It is unaffected by the unpredictability of monsoon.

WM

The capital cost of the plant is high.
Every location is not suitable for installing such a system.
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Moving Bed

A dusgram of » genenic moving bed gasifier is shown in figure 2. Moving bed gasificrs are countercurrent flow resctors in which
the coal enters at the top of the reactor and air or oxygen enters at the bottom. As the coal slowly moves down through the reactos, it
15 gusified and the remaining ash drops out of the bottom of the reactor. Because of the countereurrent flow arrangement, the heat of
resction from the gasification reactions serves to pre-heat the coal before it enters the gasification reaction zone Consequently, the
tempersture of the syngas exiting the gasifier is significantly lower than the temperuture needed for complete conversion of the coal.

Coal

Gasifier
Top

)

Gasiher
Bottom

0 250 500 750 1000 1250 1500
Temperalture ~ °C

Fig. 2. Diagram of a genenc moving bed gasifier

The residence time of the coul within a moving bed gasifier muy be on the order of hours.
Moving bed gasifiers have the following chamcterstics

Low oxidant requirements:

Relatively high methane content in the produced gas,

Production of hydrocarbon liquids, such as tars an oils,

High “cold gas” thermal efficiency when the heating value of the hydrocarbon liguids are included,
Limited ability to handle fines; and

Special requirements for handling caking coal.

Fluidized Bed

A dingram of 1 genene Huidized hed gasificr 15 shown n figure 3. A Huidized bed gasifier is a back-mixed or well-stirred reac-
tor in which there 1s a consistent mxture of new coal particles mixed m with older, partially gasified and fully gasified particles. The
mixing also fosters uniform temperatures throughout the bed. The How of gas nto the reactor (oxidant, steam, recycled synpas) must
be sufficient to float the coal particles within the bed but not so high as to entrained them out of the bed. However, as the particles are
gasilied, they will become smaller and lighter and will be entrained out of the reactor. It 18 also important that the temperaturcs within
the bed are less than the mitia) ash fusion temperature of the coal to avoid particle agglomeration.

Typically  cyclone downstream of the gasifier will capture the larger particles that are entraned out and these particles are
recyeled back w the bed. Overall, the residence time of coal particles m & fluidized bed gasifier iy shorter than that ol 0 moving bed

I—t- Gas
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62) Continuous OR Bateh type biogas plants.:-

Continuous type biogas plants are of two types .

Ik

1)

Single stage continuous type biogas plant,
I'wo stage continuous type biogas plant.

1) Single stage continuous type biogas plants:-

skilled workers,

2 Tw T ;
2) Twao stage continuous type biogas plant -

alfecting the production ol biogas.

digester is called Loading Rate.

digestion of feed.

per liter of solution.

fceo %R 1,
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= { 1 J

FRGt LTAGE

CW"B’
- B
_ ol Cuofmstsn Goline (QcooSBEYA L)

3 pavdataraddnl (970 1ICLELS)

T'hese plant have two chambers for digestion of biomass. In the

Stage 1. of acid formation takes place. Then the diluted acids are only fed

Following are the Imp. Factors of the rate of production of biogas.

+ Toxic Substances :- The presence of ammonia . pesticides detergents,
substanee 1o micro- organisms since their presence reduces the fermentation rate.

i 1 Gas eemronl
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In the continuous type of biogas plant the biomass is fed regularly to the digester & it delivers the biogas continuously.

In this type of pl ; ; ; . ; e
o “‘;‘ type of plants the entire process of conversion of biomass into biogas are carried out In the single chamber o
gester without barrier construction of plant is simple in construction easy to operate & control. It does not need any

first chamber the biomass is fed in which the
into the second chamber where the

Stage 2. of methane formation is carried out. So produced is collected from the second chamber. Various factors

M

+  Solid concentration & loading Rate:- The cow dung water & various organic residues from agricuiturai
waste are supplied as feed to the digester. The proportions rec
weight & forming to about 10% of solid content& 90% of water.

ommended are. Cow Dung *+ Solid sast;| by
The amount of feed supply per day to the

« Retention Period :- The Longer Retention Period needs larger size digester & it allows more complete

«  PH value or Hydrogen ion concentration - PH value indicates the degree of acidity OR alkalinity of a solution
the PH value is represented as the logarithm of the reciprocal of hydrogen ion concentration [n gm equivalent

heavy metals are considered as toxic

«  Digester Size & Shape :- It is found that the biogas production per unit volume of digester is high when its
diameter to depth ratio ranges between 0.6610 1.
\ « Stirring OR agitation of the content of digester :- Since bacteria in the digester has very limited reach to their
food . it is necessary that the slurry is property mixed & bacteria get their food supply.
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