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Modified low cost compact Bio-gas production 
plant

The enormous increase in the quantum and diversity of waste 
materials generated by human activity and their potential 
harmful impact on the environment and human health, have 
led to an increasing awareness about an urgent need to adopt 
scientific methods for the safe disposal of wastes. There is an 
obvious need to reuse and recycle the waste, rich in organic 
content to save environment and conserve energy. Kitchen 
waste based ‘Modified low cost Compact Biogas Production 
Plant- A proto Type’ is established in NGRI which met the 
objective of experiment.

The total garbage generated in NGRI is ~18.67 Kg per day 
which can be utilized for biogas production. Canteen is a 
major contributor of garbage as shown in graph (Fig. 9.1). 
The total waste generated in NGRI can be reused to generate 
20 Cu.M/day of Biogas.

Advantages of Biogas:

1.  Smokeless cooking gas
2.  Manure as a byproduct 
3.  Decentralization of Energy generation 
4.  Environnemental balance/Pollution control

Fig. 9.1 Graph showing garbage generated (Kg/day) in 
NGRI

Construction Materiel:

The design is simple and can be fabricated (Fig. 9.2) using 
locally available materials. In general the following parts 
need to be obtained locally:

1. 1000 Ltr and 750 Ltr plastic tanks. If not available then 
cement and brick tanks can be constructed.

2. PVC pipes of various diameters, commonly used in 
plumbing.

3. Modified Biogas Cook Stove

Fabrication Stage

Bio Gas Collector

Organic Waste Collector cum slurry maker

Auxiliary Gas 

Slurry Inlet in Bio Digester

Bio Gas Stove

Fig. 9.2 Fabrication stage of Kitchen based bio gas plant in NGRI campus
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Working System of Plant

Plant can process almost any biodegradable waste including 
kitchen waste, paper, grass, night soil, dry leaves etc. There 
is a good potential for energy generation in this biphasic 
bio-methanation plant. A substantial portion of our food 
waste is biodegradable (38-40%) which is used to generate 
methane. This methane gas can be used as fuel for heating 
or for generating electricity. The lignocellulosic and 
hemicellulosic portion of vegetable waste yield manure rich 
in nitrogen content. This manure acts as an excellent soil 
conditioner. The carbon to nitrogen ratio of this manure is 
12:1 (similar to fertile land). It has phosphorous, potassium, 
iron and magnesium in small quantities. It is weed free and 
does not have any offensive odor. One kilo gram of kitchen 
waste in 24 hours can produce the same amount of biogas as 
40 kg of cow dung in 40 days. In other words, more than 400 
times efficiency can be achieved by using kitchen waste as 
compared to cow dung.

The Bio-Gas plant is useful for Municipal Corporations, 
Hospitals, Canteen, Hotels, Housing Societies, Govt. 
Establishments, Laboratories and Farmers etc.

Basic Qualities of the Modified Low Cost Compact Biogas 
Production Plant.

	Assembled in one touch piece

	Leak proof and strong

	Light weight and easy to carry anywhere

	Special bottom design for use on ground or underground

	Easy to shift as per needs

	Tested and tried for use under toughest of the conditions

	Easy to repair in case of accidental damage

	Designated to last for decades

	Made in UV stabilized black color for higher absorption 
of heat     

Result: A Proto-Type Bio-Gas Plant has been designed for 
NGRI Guest House which is successful and this technology 
can be replicated for the New Canteen and Staff Quarters in 
NGRI campus to maintain clean and green environ.

(S. Sankaran, K.S. Anand Kumar, S. Saheb Rao)
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Eruption of molten rock material from Vikarabad 
area, A.P: mistaken identity as lava.

Based on the media reports on August 15, 2009, we have 
visited and investigated the sites, where molten rock like 
material erupted at two villages, Kalkoda and Siripuram 
under Marpally mandal, about 40 km from Vikarabad town 
in Rangareddy district of Andhra Pradesh. This area is 
covered with basaltic rocks and black fine textured soils. At 
Kalkoda village, the eruption was found at two spots at a 
distance of 70-80 m. Visual observations indicate that the 
erupted material (low density, shining and porous glassy) 
spread over few square meters in the form of thick black/
grey colored slag and glass is similar to that of the volcanic 
origin. People of this area panicked and thought it could lead 
to a natural disaster. 

This eruption has created a huge cavity up to a depth of 1 – 
1.5 m below ground level at one spot and at another spot, the 
molten rock material appears to have gushed out with a great 
pressure from a 2-3 cm diameter hole formed in a boulder due 
to intense heat and melting. Incidentally, the two eruptions 
have occurred at the steel electrical poles (11 KVA line) 
supported by the stay wires. The cavity formed at this site 
spread in between the electrical pole and the stay wire in the 
eastern side. A small trench (~50 cm deep) was made across 
the hole from where the molten material ejected at Siripuram 
site. In this trench a tube like structure with a diameter of 8 to 
25 cm and about 70 cm long is formed. However, the other 
end of the tube was closed. Highly smoothened inner wall of 
the tube looks like polished metallic surface (Fig. 9.3 bottom 
right inset). The tube wall thickness varies from 3-4 cm 
where the burning intensity reduced from inside to outside 
upto ground contact. The tube like structure indicates the 
core from where the molten material gushed out with intense 
pressure leading to formation of the polished surface. Slag 
and glassy material formed due to melting of soil, gasses 
escaped from the soil pores and also soil moisture breaks in 
to vapors due to severe heat generated by electric current. 
The glassy material called fulgurite is reported earlier in 
literature (Jayakumaran, 1998. Current Science, 75 (8), 763-
764) formed due to lightning at Udiyur in Periyar district of 
Tamil Nadu. The texture and shape of fulgurite is typical of 
superheating, instantaneous melting, and rapid cooling. In 
the present case, the material observed in the area is similar 
to fulgurite but it is not formed due to lightening (there is no 
indication of lightning in the study area).
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Fig. 9.3.  Erupted molten rock material at Kalkoda village and its close-up view. Two insets at bottom are Sripuram site and the 
excavated portion

(D.V. Reddy, R. Rangarajan, Simanchal Padhy, G.B.K. Shankar, G. Rajender Reddy) 

Recycling of Paper Waste

To save our earth from the global warming, steps were taken 
to collect and  recycle the waste paper in association with 
ITC, Bhadrachalam. This has also helped us to keep our 
environment clean and avoid burning of paper resulting in 
reducing the carbon-dioxide and save trees which are being 
cut to preare paper pulp. This process has also led to generate 
an amount of about `. 90,000/- per year.

(A.M. Dyal)
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Micro scale Measurements to pinpoint to a deep 
seated misaligned tunnel using Induced Mise-a-la-
Masse (IMM) technique.

A four year child fell into a 12” dia bore-well left open after 
removal of its casings and got stuck at a depth of about 150 
feet. He was covered by the loose materials fallen due to wall 
collapse as reported by the CCTV. A one meter wide rescue 
well was dug 21 feet away from the main well in the south 
and a horizontal tunnel of 2.5 feet diameter was constructed 
to reach to the main well. However, the tunnel could not 
reach the main well as it got diverted.
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Fig. 9.4 IMM Potential and Self–Potential maps on main well and rescue well site

SPECIAL ACTIVITIES

With a specially designed finite electrode positioning, a 
modified Mise-à-la-Masse survey was carried out to pinpoint 
orientation of a 21′ tunnel equipped with 2.5′ dia Iron casings 
dug at 153′ depth. The horizontal tunnel was made at 153′ 
depth to connect two bore-wells to rescue the  child in the first 
bore-well. Due to greater depth and presence of iron casing 
etc no equipment could work to determine the orientation 
of the tunnel that has lost its direction. The two current 
electrodes were planted at the two ends of the tunnel and 
by keeping one potential electrode at infinity, the potential 
was measured at the surface at a very small interval around 
both the bore-wells. By joining the two centres of anomalous 

(Shakeel Ahmed, Subash Chandra, M. Ahmaduddin, 
Surendra Atal).

region, a line depicting the orientation of the tunnel was 
precisely drawn at the surface showing around 160 Eastward 
deviation of the tunnel from its planned direction. This has 
made tunnel around 6’ away from the target. Thus the digging 
was directed to turn around 900 at left and after digging ~7′ 
the original bore-well was encountered. The method also has 
clearly indicated the tilting of the rescue well vertically. The 
finding was also checked by the SP measurements and of 
course the result was validated by the physical digging.

The above experiment has proved that Mise-a-la-Masse 
method can be successfully deployed at extremely small 
scale as well as with finite positioning of the electrode.




