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Abstract: In view of energy and environmental problems
associated with the use of fossil fuels (coal, petroleum and
gas) in power generation, an increasing attention is being
paid world-over by the scientists and technocrats for the
utilization of renewable energy sources in power
generation, metallurgical industries etc. There are various
type of renewable energy sources such as solar, wind,
hydropower, biomass energy etc. out of these renewable
energy sources, biomass is more economically viable for
almost all the continents in the world. Biomass is a
carbonaceous material and provides both the thermal
energy and reduction for oxides, where as other renewable
energy sources can meet our thermal need only. Amongst
all the solid fuel like coal etc. biomass is the purest fuel
consisting of very lesser amount of ash materials. The
power generation potential data for renewable energy
sources in India clearly indicates that the biomass has
potential to generate more than 17000 MW of electricity per
year in India. However, the country is looking in
exploitation of biomass in power generation. Till date, India
has been capable to generate only 2000 MW (approx.) of
electricity per year in spite of declaration of several
incentives by the govt. of India. Hence, there is an urgent
need to increase the utilization of biomass in power
generation. The present project work is a positive step
towards energy and environmental problems facing the
world. The presently selected forestry biomass materials has
no any commercial use and are underutilized. Presently, co-
firing (coal + rice husk) has been proved to be more
attractive and economically viable technique for power
generation. In the present work, briquettes were prepared
by mixing non-coking coal from WCL (Chhindwara ,MP)
mines and the related biomass materials in different ratio
(coal:  rice husk) = (95:05, 90:10, 85:15,
80:20,75:25,70:30,65:35,60:40). The objectives have been
to examine their energy values and power generation
potential. The softening temperature results of the briquettes
also indicated that the boiler could be safely operated up to
about 1100 0C with studied (Coal + Biomass) briquette.
Keywords: Proximate Analysis, Ash fusion temperature,
Electricity generation, Energycontent, Biomass like rice
husk.

I. INTRODUCTION
India being a developing nation, sustainable development is
more important. Energy is a basic requirement for economic
development. Every sector of Indian economy — agriculture,
industry, transport, commercial and domestic — needs inputs
of energy. Energy is an important factor for anydeveloping
country. Ever increasing consumption of fossil fuels and

rapid depletion of known reserves are matters of serious
concern in the country. This growing consumption of energy
has also resultedthe dependency on fossil fuels such as coal,
oil and gas. Rising prices of oil and gas and potential
shortages in future lead to concerns about the security of
energy supply needed to sustain our economic growth.
Increased use of fossil fuels also causes environmental
problems both locally and globally. Biomass has always
been an important energy source for the country considering
the benefits it offers. Biomass provides both, thermal energy
as well as reduction for oxides. It is renewable, widely
available, carbon-neutral and has the potential to provide
significant employment in the rural areas. Biomass is also
capable of providing firm energy. About 32% of the total
primary energy use in the country is still derived from
biomass. Ministry of New and Renewable Energy has
realised the potential and role of biomass energy in the
Indian context and hence has initiated a number of
programmes for promotion of efficient technologies for its
use in various sectors of the economy to ensure derivation of
maximum benefits Biomass power generation in India is an
industry that attracts investments of over Rs.600 crores every
year, generating more than 5000 million units of electricity
and yearly employment of more than 10 million man-days in
the rural areas. For efficient utilization of biomass, bagasse
based cogeneration in sugar mills and biomass power
generation has been taken up under biomass power and
cogeneration programme. Renewable energy sources are
continuously replenished by natural processes. For example,
solar energy, wind energy, bio-energy, bio fuels, hydropower
etc., are some of the examples of renewable energy sources.
In view of energy and environmental problems associated
with the use of fossil fuels in power generation, scientist and
technocrats, world over, are in search of the suitable
substitute of fossil fuels for power generation. The various
forms of renewable energy sources having a potential to be
utilized in power generation are as follow:-

WIND ENERGY

SOLAR ENERGY

HYDRO POWER

GEOTHERMAL ENERGY

NUCLEAR ENERGY

BIOMASS AND BIO-ENERGY

Experimental Analysis

In the present project work, types of Rice husk procured
from the Dawat Rice Mill, Satlapur, (M.P.) . These biomass
(Rice husk) materials were air-dried in cross ventilator room
for around one days. When the moisture contains of these
air-dried rice husk waste sample came in equilibrium with
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that of the air Coal sample for making the blend was
collected from Western coalfield limited,M.P. These
materials were than processed for the determination their
proximate analysis and Energy values.

PROXIMATE ANALYSIS

Proximate Analysis consist of moisture, ash, volatile matter,
and fixed carbon contents determination were carried out on
samples ground to -72 mess size by standard method. The
details of these analysis are as follows;

CALORIFIC VALUE DETERMINATION
The calorific values of these rice husk waste (-72 mesh size)
were measured by using an Oxygen bomb calorimeter (BIS,
1970, shown in Fig.3.3); 1 gm. of briquetted sample was
taken in a nicron crucible. A thread was placed over the
sample in the crucible to facilitate in the ignition. Both the
electrodes of the calorimeter were connected bya nicrom fuse
wire. Oxygen gas was filled in the bomb at a pressure of
around 25 to 30 atm. The water (2 lit.) taken in the bucket
was continually starred to homogeneous the temperature. The
sample was ignited by switching on the current through the
fussed wire and the rise in temperature of water was
automatically recorded. The following formula was used to
determine the energy value of the sample.

Gross calorific value (GCV) = {(2500 x AT) / (Initial wt. of
simple) — (heat released by cotton thread + Heat released by
fused wire)}

Il. ASH FUSION TEMPERATURE DETERMINATION
The ash fusion Temperature, softening Temperature,
Hemispherical temperature and Flow temperature) of all the
ash samples, obtained from the presently selected husk waste
and coal-biomass(husk waste) (in ratio) mixed sample were
determined by using Leitz Heating Microscope (LEICA
shown in Fig.1) in Material Science Centre of the Institute.
The appearance of ash samples at IDT, ST, HT and FT are
shown in Fig.2.

I1l. RESULTS AND DISCUSSION
Table 1: Proximate Analysis of rice husk waste

Proximate Analysis (Wt. %, air-dried basis) | Gross Calorific
Value (Kcal/
Component | Moisture Ash | Volatile Fixed kg, Dried
Matter | Carhon Basis)
Rice husk 9.38 5.53 39.1 45.99 3415
DMoisture
BAsh
DOVolatile Matter
DOFixed Carbon
Rice husk
Proximate Analysis
Ratio (Wt. %, Air Dried Basis) Calorific value
(Coal: (Kcal/ kg, Dried
Rice Husk) Moisture Ash Volatile Fixed Basis)
Matter | Carhon
05:05 j 36 36 %3 3146
90:10 4 36 3 7 2980
815 4 37 % || bl 3482
820 § 3 1 || 1§ 354

Table 2; Coal: Rice husk Biomass

IV. CALCULATIONS
Total Energy Contents and Power Generation Structure Rice
husk

Component |  Calorific Value Biomass Energy Value
(keallt, drybasis)|  Production (kealha)
(t/day, dry basis)

Ricehusk | 3237x10°  [2380 770406 x 10°
Energy Calculation:
On even dried basis, total energy from one day
77040.6x10%kcal
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It is assumed that conversion efficiency of wood fuelled
thermal generators = 26 % and mechanical efficiency of the
power plant = 85 %.

Energy value of the total functional biomass obtained in one
day at 26% conversionefficiency of thermalpower plant
= 77040.6x10°% x 0.26

20030.55x10° kcal

20030.55x10° x4.186+ 3600

23291.08 kWh/Day

Power generation at 85 % mechanical efficiency
23291.08 x0.85
19797.42 kWh/Day

V. CONCLUSION

In the present work a biomass Rice husk were selected.
Experiments to determine the proximate analysis, calorific
values and ash fusion temperature was done on each of the
components of the selected Biomass materials were
performed. Estimation was done to analyze how much power
can be generated. The following are the different conclusions
drawn from the present work:

e A Biomass ( Rice husk) showed almost the similar
proximate analysis results for their components.

e Mixed ratio of a biomass with coal (in four different
ratio) also showed the same proximate analysis
results, the ash contents being more when 95% coal
mixing with 5% biomass and volatile matter is more
when 80% coal mixing with 20% biomass.

e Amongst the a biomass ,has the highest energy
value compared a Rice husk.

e Amongst the four different ratio, ratio 80:20 gives
the highest energy value compared to 95:05, 90:10,
85:15.

e Calculation results have established that nearly 17%
waste( Total production is 140 tonne per day waste
quantity is 23.8tonne per day) 19797.42 kWh per
day from Rice husk biomass materials.

e The ash fusion temperature of all the biomass
materials are coming within permissible limit of
boiler operation, this would avoid clinker formation
in the boiler.

This study could be positive in the exploitation of biomass
materials for power generation.
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