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Article/Paper 

SOLAR ENERGY FOR GARLIC DEHYDRATION 

N.K. Jain Jabar -Singh 
Assistant Research Engineer Research Engineer 

AICRP on Post Harvest Technology, College of Technology and Agricultural Engineering ; Udaipur 

Peeled garlic cloves were dehydrated in open sun, direct type and indirect 
t)pe solar dryers. Equations were developed to expreJs the relati fJnship of moisture 
content versus time and drying rate versus time. About 160 to 280 percent reduc
tion in drying time was observed with direct type solar dryer over other methods, 
thereby resulting in low operational cost and high out turn. Direct t;,pe solar dryer 
was found suitable for dehydration of garlic considering various quality parameters 
viz. volumetric shrinkage, rehydration ratio, coefficient of restoration, colour and 
flavour score. 

INTRODUCTION 
.... 

Garlic ( Allium sativa L. ) is grown as one of the 
most important commercial crop for the aromatic 
characteristics and 1s extensively used both as spice 

and medicine. The annual production of garlic 
in India duricg the year 1987-88 was 286.70 thou
sand tonnes, almost 50% more than the produc1ion 
in 1985-86 (5). India being a leading garlic pro

ducer has better scope towards its processing and 
export. Garlic is usually available in plenty during 

harvesting months A pril to June, thus leading to 
heavy losses to t he grower due to downfall in prices 
and resulting in spoilage due to glut in the market, 
proper preservation and processing of garlic can 

save about 20% of fresh crop which is wasted due 
to respiration, transpiration and microbiological 

spoilage and make it available in the off-season at 
remunerative prices (3). 

Dehydrated products are being increasingly used as 

they retain culinary quality and palatability and 
bril1g about economy in packagi11g, haDdling, stor-

ing and tra1-1sportlng cost. Sun d ryiDg is the oldest, 
easiest aDd cheapest method of preservation based 

on reducing t he moisture content of any produce to 
a very low level. 

Garlic has 60-68% (wb) moisture at harvest and it 
should be reduced to 5% for safe storage. Dehy
drated garlic should be free from any preservatives, 
artificial colouring matter, bleaching substa11ces and 
flavouring agents (I). 

Pruthi et. al. (4) have concluded that during dehy
dration of garlic. the product temperature should 
preferably be less than 60°C for better retentio11 
of colour, flavour and amibacterial activity. 

Dash (2) bas conducted experiments on multi-stage 
dehydration of garlic using a mechanical dryer and 

found that process involving garlic dehydratioD at 
80°C upto 50% moisture content and then at 60°C 

up to safe storage moisture level gives good quality 

product and maximum energy savings. 
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In this study, solar drying was attempted because 

of revival of interest in solar energy and consider· 
ing difficulties in adoption of mechanical drying 

equipment for dehydration of garlic by the rural 
enterpreneurs due to large capital requirement for 
its purchase. Moreover glut season for garlic 

coiDCides with the high solar radiation months. 
Therefore harnessing the natural source of tber· 
mal energy i.e. sun for drying of garlic is a wise 

and timely proposition. Little scientific i11forma

tion on dehydration of garlic is available in litera
ture. Hence, the present investigation 'has taken 
up with a view to study the feasibility o[ solar 

energy for dehydration of garlic. 

MATERIALS AND METHODS 

The garlic bulbs were procured from the vegetable 

market. Udaipur and graded 011 the basis size. 

The medium grade bulbs having diameter of about 
25 mm were taken for experiments. Open sun 
drying, direct and indirect type solar dryers were 

used for dehydration of garlic cloves. The drying 

experiments under this study were conducted 

during May, 1991. 

A direct type solar dryer having a common collec
tor-cum drying section with myler reflector and 
transparent glass cover (Fig. 1) and an tnd1rect type 

solar dryer having separate collector and drying 

sections with myler reflector and tramparcnt glass 

cover (Fig. 2) were used for the study. 

Experiments were performed on peeled garlic 

cloves for which the cloves were peeled off1bY band. 

The initial moisture content of peeled garlic cloves 

was determined by oven dry method by keeping 

t he samples at 70°C for 72 hours (4). 

Peeled garlic cloves samples weighing 1000 gm each 
were spreaded in single layer on trays of dryers for 

drying in solar dryers and on cement concrete floor 
for drying in o pen sun in three replications. Weight 

of samples at an interval of two hours was taken 
starting from 8 a. m. to 6 p. m. and moisture loss 

was determined. The samples were collected daily 

after 6 p. m, and kept in p0Jythele11e bag and then 

spreaded at 8 a.m. in the next morning. The 
experiments were terminated when the dehydrated 

garlic cloves attained the desired moisture i. e. 5% 
(db). Tbe temperature inside solar dryers, and 
temperature and relative humidity of ambient air 
were observed during the period of experiments. 

The drying equations were developed expressing 

tbe relationship of moisture content versus time 
and dry,ng rate versus time by fitttng a polynomial 

of 4th order for the obs~rved data using a plot 

software package with the help of PC-XT compu

ter. Equation (1) presents the genetal form of the 

polynomial. 

Y = A+Bx'+Cx9 +Dx•+Ex5 

where, 

Y ~ Moisture content (%db) or drying rate (gm of 

moisture removed/ hr/ IOO gm of dry matter) 

X = drying time (min mes) 

A, B, C, D, E: Polynomial constants. 

Rehydration/reconstitution quality was determined 
by soaking 8 gm of dehydrated cloves from each 
sample for 4 hours in distilled water at room 

temperature, as reported by Ranganna (6). 

A domestic mixer was used for making powder of 

dehydrated cloves, tben its colour and flavour was 

compared with garlic powder obtained by multi· 
stage dehydration as suggested by Dash (2). A 
five member consumer panel was w.ed for this 

purpose. 

RESULTS AND DISCUSSIONS 

Tbe moisture loss data, obtained from the experi• 
ments for open sun drying, direct and indirect type 

solar dryers were used to calculate the moisture 

content and drying rate of garlic. 

It was observed that a total drying time of 19 days 
was required for dehydration of garlic cloves 

(reducing moisture from initial level of 170.5% (db) 
to desired level i. e, 5%) u11der open sun, where as 

48 sunshine hours (5 days) and 130 sunshine hours 
(13 days) were required for dehydration under 

direct a1:1d indirect type solar dryers, respectively. 



The experiments revealed that about 45 to 280% 

of drying time could be saved using indirect type 
and direct type solar dryers over open sun drying, 
respectively. The difference in total drying time 
may be attributed to the higher average tempera· 
ture observed Inside direct type dryer (64c.C) in 
comparison with tbe indire~t tyix: solar dryer 
(48°C} and open sun drying {35.6°C) Tbe range 
of ambient temperature and relative humidl\y 
during the ellperamental period was observed ts 34 
to 39°C and 26 to 12% respec11vely. fbe corres
ponding range of temperature rnside direct type 

solar dryer and indirect solar dryer was recorded as 
45 to 73°C and 40 to 56°C. 

The polynomial constants (A, B, C, D and E) and 
the statistical pMameters (goodness ot fit and 
coetlioient of corelation) for the observed data are 
presented in Table l. Thi, statistical parameters viz. 
co-relatioo coefficient and goodness ot fit show that 
the 4th order polynom1al equation fitted to the 
observed data can be used for accurate prediction 
of the moisture content and dryiog rate of garlic 

at aoy time. 

The shrinkage and reconstitution data for dehydra

ted cloves are presented in Table 2. It was revea
led that dehydrated cloves obtained from direct 
type solar dryer bave the least shrinkage, maximum 
rehydration ratio and restoration coefficient among 
cloves obtained from other drying methods. There-
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fore, cloves from direct type solar dryer could also 
be served as fresh for salad and other preparatio11s 
after rehydration. 

Table 3 shows the average scores for colour and 
flavour of garlic powder. Very poor score for 
colour and flavour of garlic powder obtained from 
open sun drying renders it unacceptable. However 
slightly more score was observed for powder 
obtained from indirect solar dryer over direct solar 
dryer. The indirect type dryer required about 
160% more time over direct type for garlic dehyd
ration. The cost of dehydration per kg of peeled 

cloves was worked out as Rs. 4.75 and Rs. 14.5, 

considering the present cost of direct and indirect 
solar dryer as Rs. 8000 and Rs. 12000 respectively. 
Therefore direct solar dryer 1s t he r ight proposition 
for low cost garlic dehydration with reasonable 
quality. 

CONCLUSIONS 

Direct type solar dryer could be used to serve a 
large capacity dehydration of garlic \\ ith reasonable 
quality (colour, flavour and reconstitution) and low 
opennional cost. 
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Table-1 : Polynomial constants and statistical parameter for the observed dehydration data. 

Type 
Polynomial constants 

Coeff. Good-of Relation- of 
Solar ship 

A B C D E ~~ 
ness of 

dryer between fit latton 
used 

Direct Moisture 170.350 -9.7954 0.15348 -0.000453 0.00001870 0.9998 0.9997 

content 
versus 
time 

Indirect -do- 166.888 -5.2365 0.08209 -0.000644 0.00000192 0.9984 0.9969 

Direct Drying rate 15.642 -1.4173 0.06444 -0.001528 0.00001390 0.9997 0.9995 

versus time 

I11direct -do- 6,155 -0.2436 0.00428 -.00003400 0.00000010 0.9973 0.9946 

Table-2 : Shrinkage and reconstitution data for dehydrated garlic. 

Method used Volumetric Rehydra- Coefficient 

S. No for shrinkage tion of 

dehydratiOll (%) ratio restoration 

1. Direct type solar dryer 11 2.25 0.89 

2. I11direct type solar dryer 48 I.95 0.75 

3. Open sun drying 58 1.67 0.62 

Table 3 : Average flavour and colour scores for garlic powder*. 

S.No. 

1. 

2. 

Item of analysis 

Mean flavour score 

Mean colour score 

Garlic powder obtained from 

-------------------------
Multy•stage Direct Indirect type Open 

dehydra- type solar sun 
tion dryer dryes drying 

IO g,2 8.7 5.2 

10 8.6 8.8 6.1 

*Means of scores of 5 judges. Maximum score of IO was taken for garlic powder made from 
multi stage dehydration process. 
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ENERGY UTILIZATION OF SOME HARDY SPECIES 
GROWN ON WASTE LAND 

J . B. Kandpal and Mira Madan 
Centre for Rural Development and Appropriate Technology 

Indian Institute of Technology, Hauz Kbas, 
New Delbi-110016 

Plantation of mer getic species is one of the most important sources to meet 

the present energy requirements. For growing these plants studies were aone on 

nursery raising of a number of fuel-wood species and plantation of them on waste 

land. The energy value of the biomass and charcoal produced f rom the biomass 

species having highest and lowest energy contwt was determined. An energy 

analysis of both the fuel i.e. fuelwood and charcoal was done which favour strongly 

charcoal production for better energy utilization and least indoor air pollution 

during energy use. 

INTRODUCTION 

Biomass energy constitutes 80% of total energy in 
rural India 1.. It is lln unexbaustible and local 
source of energy as compared to fossil fuels which 
have limited availability. In addition, it creates 
less pollution, and could be further minimized by 
fuel processing. Tbese properties of biomass finds 
its application as renewable energy. At present 
their is vast gap between biomass energy demand 
and supply. The plantation of energy plants on 
waste land can reduce this gap to some extent. It 
is estimated that about 7 million hectare waste land, 
is available at present iD India. This land after 
selection of proper species can be used for energy 
production . It is therefore, the selection of plant 
species is of great significance!!-•. Object should 
be to select species capable of high biomass 
yield, high energy content, nitrogen fixing behavi
our, good coppicing and pollariding behaviour, 
ease of establishment and little after care. Planta-

tion of such species on waste land is not only 
helpful to supply energy but also checks the water 
and wind erosion. A number of studies done on 
this field show that a number of plants reduces 
the soil pH to a considerable extent5

• 

The present study deals with such an effort to 
improve the soil quality. by growing salt tolerant 
plant and tbeir energy utilization for proper 
management of the waste land. 

MATERIALS AN D METHOD 

Nursery of certain plant species was raised and 
when the saplings attamed a height of 20-30 cm, 
they were transplanted in the waste land. The sur• 
viva! rate was found 50-80%. The water and soil 
properties of the waste land were determined prior 
to the plantation. The following plant species were 
grown on the waste land i. e. Acacia auriculofor

mis, A. farcaena, A. nilotioa, A. semia, A, tor1alis, 
Azardichta indica, casurina equisetifolia, Jatropha 



curcus, Leucae11a leucocepbala, Bmblica officinalis, 
Morus alba and Saujana. 

The energy content of tbe 4-5 year old plant bio
mass was determined with a bomb calorimeter. 
The wood sample was powdered and energy con· 
tent was determined as ptr (ASTM 1975) The 
bomb calorimetric value is designated as higher 
beating value or gross heating value. Tbe follow
ing formula was used to calculate the gross heating 
value. 

(2000+ 448 Xsp. beat of water) (t9 -t1 ) 

-(W 1 - W 2 X 335)+(15 x0.410) 
=-----

Wt. of biomass sample 

Where t 1 ~ Initial temperature of water 

t 2 .. final temperature of water alter combus· 
tion of biomass 

W 1 = Weight of nichrome wire before com· 
bust1on 

W 2 .. Weight of nichrome wire after com• 

bustion 

335 = heating value nichrome wire, Cal/gm 

0,410 = beating value of cotton thread, 
Cal/cm. 

For determination of moisture content the wood 
sample was kept i11 an oven at 105±5°C for 2-3 h 
or till the co11stant weight is obtained. 

The net heating value was calculated by substract· 
ing tbe amount of energy required to remove 
moisture alld water formed from hydrogen in the 
wood. 

The biomass having highest and lowest energy 

content was converled to the charcoal at a tempera
ture of 400°C. The energy cooteot of cnarooal was 
determined with bomb calorimeter in similar 

fashion as for biomass. The energy analysis was 
done takrng unit wt:ight of tho fuel 1. e. biomass. 

RESULTS AND DISCUSSION 

Table 2 shows the water and soil characteris· 

tics of the waste land. The water and soil pH was 
high 7.3 and 7.9 respectively, 
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The energy content of biomass is shown in table 3. 

The table 3 shows that the energy value of different 
biomass species ranges from 14700-16876 kJ/kg. 
The energy content of Acacia nilotica was highest 

i.e. 16876 kJ1kg while energy content of Morus 
alba and Azardichta indica was lowest i.e. 14700 
and 15506 kJ/kg respectively. 

The results of yield and energy content of charcoal 
produced from biomass at a temperature of 400°C 
is shown in table 4. 

It was observed that charcoal yield from the four 
species varied from 38-39% with slight variation 
in energy content i. e. 23800-24850 kJ/kg. The 
results indicate that the charcoal yield produced 
from biomass having higher energy content was 
moro as compared 10 biomass having lower energy 
content. Similar fashion was obtained for the 
energy content of charcoal. 

As in most of the third world countries the biomass 
is used for cooking purposes, an energy analysis 
of unit mass of biomass was tlone to see the feasi
bility of biomass conversion to charcoal. The raw 
biomass was burnt in a improved mud stove having 
efficiency 22% while charcoal was burnt in a char
coal Aogithi having energy efficiency of 40%. The 

results of energy and economic analysis are shown 
in the table 5. 

The amount of carbon monoxide, carb011 dioxide 
and suspeDded particulate matter produced from 
biomass and charcoal stove were calculated. The 
results are shown in table 6. 

Table 5 shows that use of I kg wood in a wood 
stove extracts 3710 KJ as useful e11ergy. However 
for the same amount of wood after co11version to 
charcoal and its utilization in charcoal stove the 

energy recovery was 3880 KJ. In economic terms 

utilization of biomass directly in wood stove 011ly 
recoven Rs. 0.22 while the charcoal route recovers 
Rs. 0.43 only. 

The results sbowD in table 6 shows the amount of 
carbon monoxide and suspended particulate matter 
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are on higher side for wood as compared to char

coal, The above results as shown by a number of 
other researchers e-7 shows that charcoal produc
tion from waste biomass can extract higher energy 
and minimizes the air pollutant in the kitchen envi

ronment. 

CONCLUSION 

The energy plantation on waste land for soil recla
mation can fulfil the present energy requirement 
if used in an integrated way. The above study 
shows the superiority of charcoal over raw biomass 
due to its less pollutant generation and higher 
energy efficiency. 

Table 1 : Energy consumption in rural India 

Source Consumption 

Non-conventional 
Fuelwood 68.5 

Animal dung 8.3 

Agro-residue 3-4 
Conventional Oil 16.9 

Coal 2-3 
Others 3-4 

Table 2 : Characteristics of waste land water 
and soil 

Water Soil 

pH 7.3 7.9 
Ee 225.0 850.0 
SAR 10.1 3.3 
ESP 12.0 3.5 

Table 3 : Energy content or oven dried biomass 
samples 

Heating value, KJ/Kg 
Biomass Gross heating Net heating 

value KJ/Kg value KJ/Kg 

Acacia auriculoformis 17984 16753 

Acacia farceana 17930 16648 

Acacia ntlotica 17661 16876 

Acacia semia 18043 16770 

Acacia tortalis 17665 16363 

Azardicbta indica 16480 15506 

Casurina equisetifolia 17493 16405 

Jatropha curcus 17611 16246 

Leucaena Jeucocephala 17383 16082 

Emblica officinalis 17245 15998 

Morus alba 15897 14700 

Saujana 17345 16060 

Table 4 : Energy content of Charcoal 

Charcoal Yield Energy content 
% KJ/Kg 

Acacia nilotica 39.0 24,850 

Acacia semia 38.80 24,590 

Morus alba 38.10 23,800 

Azardichta indica 38.50 24,100 
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Table 5 : Energy and economic analysis of biomass and charcoal 

I Kg wood Wood stove 37 10 KJ 
efficiency 

(168 6 KJ) 22% 

I Kg wood Charcoal 9692 KJ Charcoal stove 3880 KJ 
(16176 KJ) yield, 39% 40% efficiency 

l Kg \\OOd Wood stove Rs. 0.22 
Rs I 22% 

I Kg wood Charcoal 0.390 KJ Charcoal Rs. 0.43 
Rs. I yield, 39% Rs. 1.07 stove 40% 

efficiency 

,Table 6 : Pollutants generated from wood and charcoal 

Carbon Carbon Suspended 
Efficiency di-oxide monoxide particulate 

matter 

% % % f'g/ms 

Wood stove 22 11 4 0.79 3300 

Charcoal stove 40 10.2 0.61 950 
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TECHNOLOGY FOR RURAL DEVELOPMENT IN 
JAISALMER DISTRICT OF WESTERN 

RAJAS THAN 

R. S. Mertia 

Senior Scientist and Officer·in-Cbarge, Regional Research Station, Jaisalmer 

and 

J . Venkateswarlu 

Director, Central Arid Zone Research Institute, Jodhpur 

The authors has discussed about the various problems oj Jaisalmer district 
of Wes tern Ra;asthan like wind errosion, grassland improvement and utilisation 
and their control, soil water conservation measures. They have also specified the 
various species,fruit crops and suggested economic plants which are helpful in 
control of wind errosion, improvement of grassland. Lastly they have discussed 
about irrigation management and technology transfer programmes in Jaisalmer 
district of Rajasthan. 

Jaisalwer is the largest district in India , having 
38,401 sq. km. area and lies on the Indian part of 
the Thar desert. The physiography of Jaisalmer is 
hetrogenous e. g. barren rocky area, shifting sand
dunes, sandy plains, alluvial flats, buried streams 
and hills. The annual maximum temperature is 
34°C and the highest potential evapotranspiration 
is 2069 mm with avorage rainfall of 180 mm being 
the lowest recorded in the country. As a result of 
the hostile agroclimatic conditions agriculture is 
at a low key, being practised is not more than 5 per 
cent area {Ahuja, 1977). Pasture based animal 
husbandry is the maiDstay of the economy of the 
desert peasaDtry. For integrated development of 
western Rajasthan it is essential to evolve suitable 
tech11ology to uplift th~ peasantry. Governments 
of India as well as Rajasthan and several institu
tions are doing excellent job in development of this 
famine prone part of our country. h1 this context, 

the central Arid Zone Research Institute (CAZRI), 
Jodhpur and its Regional Research Station, Jaisal
mer have been engaged for last three decades in 
development of suitable technology for iotegrated 
rural development of this district. 

SAND DUNE STABILIZATION 

About 4.5 per cent of Jaisalmer is covered with 
sand dunes : different shape, size and orientation. 
T he phenomena of sand movement and shifting 
dunes are operative over large part of the district. 

Wmd erosion is the main problem of the district. 
Techniques of afforestation of shifting dunes were 
standardised after series of stud ies conducted for 
several years (Kaul 1968, Mann and Muthana, 1977, 
and Harsh er al, 1989). The techniques consists of 
(i) protection against biotic interference, (ii) erection 

of micro-wind breaks with parallel strips or chess
board design using local shrub material starting 



from the crest down to t he heel of the dune to 
protect the seedling from burial or exposure by the 
blowing of sand, and (iii) afforestations of such 
treated dunes by planting with 11Ursery raised seedl

ings in polythelene tubes. T he suitable species for 
erecting brush wood for micro-wing breaks are 
Crotalaria burhia, Dipterygium g/aucum, Lepwaae
nia pyroteclu1ica and Aerva persica Direct 

seeding of grass species or the rooted slips of 
1.Asiurus sindicus and Panicum turgidum are 

carried out 10 hoes, 2 to 5 cm apart on the leeward 
side of the macro-wind break. Di,ect seeding of 
treated seeds of creeper lake Ciiru/lus co/ocymllis 

bas given very good results, besides economic return 

from its seeds. 

Tbe indigenous and exotic species which have 
proved very effect ive a re: Acacia tortilis, A. 11i/o-
1ica, A. jacguemontii, Ca/Jigonur po/ygonoides, 
Ziziphus rotundifolia and Tecomella unduluta. 

After a 14 years gestation period, these systems 

become profitable. 

WIND EROSION CONTROL 

The climatic endowments in this district preclude 

the possibility of sustained crop productivity, mainly 
due to strong and hot winds coupled with low raios. 

One of the important techniques of combating the 

spread of desertic condit ions is possible through 

forestry, including establishment of tree shelterbells 
comprising predomi11antly of trees lake Acacia 1or1i
lis and Prosopls julifiora. 

The major shelterbelt effect extends to over twenty 
five times the belt height on leeward side The 

major manifestations of shelterbelt effect include 
reduction in wind velocity and evaporation g1Ving 

rise to effective conservation of moisture and ferti· . 
lity of soils (Muthana et al, 1989). 

For transfering this technology farmers traming 

programmes are beiog organised regularly through 

DRDA. The seedliogs of recommended species 

are being provided free of cost and subsidy of 

Rs. 3/- per plant survival over a period two years 
is given to individual farmers. The crops like 
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pearl millet and cluster bean and fruit crops like 
ber ov. Gola and Seb, pomegranate and daterpalm 
get full p rotection against strong wi11d and dust by 
planting three to five row shelter belts on windward 
side of farms. 

GRASSLAND IMPROVEMENT AND UTILIZA
TION 

The Jaisalmer district has sprawling natural grazi11g 
lands dominated by Lasiurus sindicus (Sewan) and 

Panicum turgidum (M urai) grass species. They 

occur in most of the area by and large, and is in 

clegraded condition primarily due to past misuse 
and present neglect. Carrying capacity of t be range

lands of this district can be restored a1.1d improved 
fu rther, if the practices perfected by CAZRI, are 

applied and adapted on long term basis. 

Studies on primary productivity at four Centres, 
over a period of three decades have provided very 

useful inlormation on different aspects of graz,og

land management with major emphasis to enhance 
primary productivity (Mert11t, 1984; 1989 1tod 1991). 
W1tb adequate protection and folio\\ ing grazing on 

carrying capacity basis (aiming at 70 per cent utili· 
zation) for a period uf two years, forage proouc• 

tion could be mcreased by 148.3, 91.9 and 116.3 
per cent 10 poor, fair and good condition clsss of 
grasslands respectively. Productivity level of good 

cond11100 class could be achieved over a penod of 
10-12 years in this region having average forage 

production above 1000 kg/ha1year. T hereafter 
productivity level of 1.1 to 1.7 tonoes/ ba/year 
could be maintained u11der 11ormal rainfall years 

(Table I). 

SO[L AND WATER CONSERVATION MEA

SURES 

Contour furrows on grassland with shallow soils 
and rolling topography could increase the forage 

production by 638.7 per cent (from 212.7 to 1566.2 

kg/ha) over a period of ten years. Reseeding of 
grassland with pelleted seeds at tbe rate of 5-7 

kg/ ha has given encouring results for increasing the 
plant population. 



SILVI-PASTURE SYSTEMS 

Introduction of indigenous and exotic leguminous 

fodder species is a viable proposition for silvi· 

pasture laaduse system for this region. These 
fodder species have not only ·provided nutritionally 
better quality fodder during lean period, but have 
proved useful in the nitrogen buildup in the soil and 

will provide shelter, shade to animals and fuel and 
minor timber to local inhabitants. The impor
tant species mainly include co/ophospermum mop'ane, 
Digrostaychis nutans, Ziziphus mauritiana. Z. 
nummu/aris, Prosopis cineraria, Acacia senega/ and 

A.. tortilis. 

Utilization of grasslands should be through deffered 

rotational grazing system which proved superior 
over continuous controlled grazing. Fortunately 
most of the livestock breeders have awareness about 

t he merits of this system. Pasture development 
programmes having a unit of 100 ba have been 
recommended for adaption in this region. 

Recent studies have also indicated that heifers are 

capable of producing 50-300 per cent more body 
weight gain during July-December as compared to 
unsystematic grazing by local animals. Partial 
conservation of grass bay and feeding it to animals 

during lean period bas led to higher productivity as 

compared to continuous controlled grazing (Mertia, 
1986) and it is being followed up by majority of 

animal breeders. Animal productivity studies have 

indicated sound resilience and economic viability of 

milk production systems on improved grassland 
(Kalla, et '!'• 198 7). 

ECONOMIC PLANTS 

The indigenous plants of economic importance 
studied for different parameters mainly includes 
Citrullus co/ocymhis (Tumba) , Salvadora oleoides 
(Pi/oo) and Commiphora wightil (Gugal) 

F ruits of C. co/ocynthis are collected and cut into 

small pieces and given to goats/sheep as a feed. 

Collection of dry seeds serves as a major sources 
of income even during severe drought years (Mer
tia and Gupta, 199 l). Seeds are sold in the market 
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for extraction of oil for soap making industries. 
There is high variability in its germination. How

ever, seed collection, pretreatment and related 
agnmomi() practices have been standardised, Based 
on its economic importance and cultivation poten
tial it bas been recognised by Government of Rajas· 
than as a convcn11onal oil seed crop for this ex
tremr arid district. 

Silvicultural practices for the species of minor fo
rest products have also been worked out salvedora 
oleoides is a so urces of higher percentage ot oil 

(fat) (40-50 pel' cent) in seed karnel (Gupta and 
Saxena, 1988) and the Commiphora wightii is a 
rource of gum for allopatbic medicines. Both of 
these species have slow growth but have very high 
potential for economic returns in dry region of 

the part. 

FRUIT CROPS 

Various fruit plants adapted to this agro-climatic 

region has bean identified and established. A pro
gramme of buddmg of Gola and Seb varieties of 
ber on the root stock of common local bush viz. 
Z1ziphus nummu/aria bas been successful and bas 

generated a interest in tbe farming community, 
Standardization of grassbased farming system with 

fruit plants of Gola and Seb variety bas been wide
ly demonstrated. 

Promising varieties of datepalm have been screened. 
Now techniques for establishment of datepalm 

suckers bas also been evolved. Jalore-Seedless 
an ideal soft seeded pomegranate is an introduction 

from the A hore area of Jalore district of western 

Rajasthan and proved to be superior and promising 
variety for this district. Now, with the introduc

tion of lndila G andhi Canal, these horticultural 
· crops have very high potential. 

USE OF MULCHES 

Higher positive thermal flux in summer and nega
tive in winter are common in sandy soils. Moisture 

losses during summer are substantial. Pan eva
poration values range from 5.4 to 19.1 mm/day. 

Gravel mulch was found to conserve moisture. 
Gravel dug out from the planting pits can be used 



as mucb after planting. Tbe combination of ben• 

tooitc subsurfaoe barrier and gravel mulcb has 
showed 75 per cent higher moisture storage tban 

control (Mertia; 19 90). 

JALSHAKTI 

Jalshakti is a starch based water absorbing polymer 

developed by National Chemical Laboratory, Pune 
which can absorb water 100 times of its weight. 

Jalshakti in range ol 50 to 200 g was used 1n pome· 

graoate variety. Jalore Seedless and moisture 

regimes of l W /CPE ratio of 0.4, 0. 6 and 0.8 were 

used. Moisture retained in these three regimes was 

monitored after each irrigauon w bich indicated 

tbat frequeDCY of irrigation can easily be reduced 

with Jalshakti (100 g) and 0.6 IWJCPE ratio. Better 

establishment of pomegrnnate plants and high 

yield of fruits have been observed in lreated plants 

(Das eJ al. 1989). 

IRRIGATION MANAGEMENT 

The desert soil of this region are excessively sandy 

having very low moisture storage capacity (36 mm 

in 60 cm depth of profile). Most of tbe water 

percolates into tbe subsratumdue to very high 

infiltration rate ( 15-20 cm/ hr). This implies that 

frequent irrigatio11 is required to establish fruit 

crops like datopalm, pomegranate, oordia, ber and 

other fruit crops which have bi~her potential even 

under such harsh climatic conditions. 

Bentonite clay is a natural resource of Jaisalmer dis· 

trict. As subsurface barrier bentonite can be plac-
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ed at the bottom of planting pits and also laterally 

with a novel technique developed by Mertia and 

Singh (199 I). The placement of bentonite with this 

technique bas proved very effective in increasing 

storage of soil moisture in the 60 cm depth of pro

file as compared to control conditions which helps 

iD better establishment of fruit plants in the mitial 
stages (Table 2). 

TANKA 

Tanka is a local name given to under ground 

covered reservoir for storing runoff during mo11sooD 
period. Such structures are mainly used as a sour

ces of drinking water in the desert regions. Im
proved design of such reservoir has been developed 

and all the rangeland experimental sites have been 

provided with such improved taokas of capacity of 

2000,000 litres for one unit of 100 ha rangeland to 

fulfil requirement of 72 sheep. 20 heifers and 4-5 

persons on year long basis (Vangani et al, 1988). 

The 21,000 litre capacity taoka has been recom• 

mended for a single family on year long basis to 

cater the need of dri11kmg water. Thousand of 

tankas have been constructed under Water Techno

logy Mission Programme in Barmer, tbe adjoining 

district. Such tankas are also under construction 

through DRDA funds in Jaisalmer district. Tbe 
catchment area required for 21,000 litre and 

100.000 litre capacity tankas are 750 M 9 and 1.5 ba 

respectively. hi sandy catchment, there is need to 

spread tbe gravelly sand locally called (M urram) to 

improve the runoff. 

Table 1. Average dry forage yield (kg/ ha) on rangelands of Jaisalmer region during 1972 to 1981. 

Range 
management 
areas 

Jaisalmer 

Chandan 

Khetolai 

Lawan 

Soil type 

Sandy-rocky 

Sandy 

Gravelly-sandy 

Gravelly-sandy 

Average forage 
yield 

Grass cover (kg/ha/yr) 

Lasiurus sindicus 927 
Eleusine compressa 

L. sindicus 1754 

L. sindicus 1500 
E. compressd 
Cegcbrus biflorus 

L. sindicus 1163 
E. comprssa 
Cenchrus biflorus 
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Table 2. Effect of bentonite barrier on soil moisture storage and growth of datepalm suckers. 

*Moisture storage in 60 cm Growth in bt:igbt 

soil profile (m8 /m 3
) (cm) 

----------- -------
Treatment 27.1087 2.11 87 4. I 1.87 to l0.12,88 

Control 0,080 0.080 43.00 64.00 
Bentonite barrier 0.142 0.145 62.00 96.00 

*Observations on moisture storage were take11 3 days following each irrigation. 

TRANSFER OF TECHNOLOGY 

At present the transfer of technology programme involves : 

* Publicity of technology through mass media, journals. 

* Conducting regular training programme on specific areas by Division of Out Research Programme 
of CAZRI. 

* Through Operational Research Projects and demonstrations at farmus field. 

* Farmers training programmes, Kisan Mela and interactions of scientist with farmers. 

* Providing S and T inputs to the office of Desert Development Commissioner a11d RDA's at 
district level. 

* Interactions at Secretary level for incorporation of S and T inputs in State Plans. 
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SCOPE OF DECENTRALISED ENERGY OPTIONS 
AND ENERGY CONSERVATION IN RURAL 

SECTOR 

Dr. S. K. Srivastava 

Institute of Engineering & Technology, Sitapur Road, Lucknow 

This paper deals about the various options for the rural sector in thJ pers
pective of decentralised energy. The author has given the present energy scenario 
in various sector, future availability of energy and demand have also been elabora
ted. He has also suggested energy conservation methods in different sectors 

INTRODUCTION 

Energy is necessary for daily survival. Future 
development crucially depends on its long-term 
availability in increasing quantities from sources 
that are dependable, safe a11d environmentally 
sound. At present, the energy to provide services 
comes from fuels-oil, gas, coal, 11uclear, wood and 
other primary sources (solar, wind or water power) 
that are all useless until they are converted into the 
energy services needed by machines. A lot of 
primary energy is wasted because of the inefficient 
design or running of the equipment used to convert 
it into the services required, though there is an 
encouraging growth in awareness of e11ergy conser
vation and efficiency. 

The energy scene in IDdia today is a complex 
mixture of variety of energy sources. The use of 
conventional energy sources is expected to contiDue 
increasing steadily in Ind ia, There are several 
constraining factors like quamum of proven reserve, 
quality of product, logistics of transportation and 
environmental pollution. It bas been realised that 
for a country like India, use of renewable energy 
sources would be •of increasing importa11ce. IDdia 
is very well endowed with renewable energy sources 
such as Solar, Wind, Biomass, Ocean etc Being a 

tropical c1>untry, it receives sunshine of about 
1648-2108 kwb/m9 per year in nearly 250-300 
days. 

The daily solar energy incidence is between 5 and 
7 kwh/m8 at different parts of the country. The 
solar energy received by the total land of India is 
about 19 trillion kwh per day which is about 2.2 
million tonnes of coal equivalent or 1.52 million 
tonnes of oil equivalent. The average annual wind 
density of 35 k wb/m•/ day in prevalent at a 
number of places in Peninsular and central India. 

India's energy requirements are considerable and 
growing and the country's per capita commercial 
energy consumption is less than a tenth of the world 
average and within this low average figure, there is 
a great disparity between the urban apd rural 
areas. 

Warming of atmosphere due to the green house 

effect, depletion of the Ozone layer, large scale 
detorestation taking place in the developing count
ries, and destruction of forests due to acid rain in 
the industrialized areas are well known. Energy 

is intimately bound with these issues. Today, 
energy sector , as a whole is one of the major contri
butors to environmental degradatio11. The conven-



tio11al e11crgy sources such as oil, natural gas, coal, 

a ll involve releases of warming gases to the atmos• 

pberc. 

Hence on the one aide new scientific and technolo

gical inputs are required to reduce the quantum of 

conventional fuel used while on the other hand, we 
have to immediately expand utilization of rene
wable e1Jergy resources. 

RURAL ELECTRIFICATION 

More than 70% villages have already been electrified 

leaving a balance of 30%. majorny of whicb are 

predominantly inhabited by 1ribals, scheduled casle/ 

tribes and are located in inaccessible and difficult 

terrains wnere the extension of grid network poses 
many technical and economical problems. There 
is a general consensus that the development of rural 
environment is dependent to a great extent on elec

trification. The modernisation of agriculture aod 
development of agro based industr ies are totally 
depends on energy inputs in general and the 
adequate supply of electricity in particular. 

The Rural Energy optioDS available for meeting t he 

energy needs of a village evolve the energy potential 

that can be tapped in the village itself. Io India, 

decentralized energy systems will have a distinct 

role to play for the development of remote a rea 
villages. They can help in accelerating the pace of 
rural electrification iD areas where normal centra

lized electrical network is difficult to extend. The 
u11electrified remote area villages are characterized 

by extremely low per capital energy consumption 
ranging from 28 kwh (Mizoram) to 422 kwh 
(Punjab). The decentralized energy ge11eration 

systems based on loca!IY available renewable sources 
of energy could takeup their legitimate role in build
ing a self-reliant village system. 

The advisory Board of Energy in their secood set 

of recommendatioDs in 1984 bad observed : 

"So far we have concentrated our management and 
Investment concern 011ly in centralized energy 

systems. This bas now to be complemented by a 
commitment of equal magnitude and seriousness to 
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the developmeot of decentralized energy systems. 

The greatest attractiveness ot dece111ralized energy 

systems lies in the opportunity they provide for 
involving local communities in the planni11g, _imple

mentation and management of proJects". 

There are about 10,000 villages which are at consi• 

derable distance from the power grids and it will be 

economical to provide electrical energy to many such 
places through alternate sources of energy. It may 

be observed from Table l and that out ot 2,05,794 
villages remaining unelectrified as on 31.3.85, t he 

number of villages below 500 population group are 
73.95% and 500-!.99 population group 16.43%, 
These left-over small population villages are moslly 
lucale<I m billy, back ward, desert, trtbal an<I forest 

areas of the relatively backward states. The state
wise number of villages in population group (i) be
low 500 and (ii) 500-999 are shown in Table 2 

w bile Table 3 presents statew 1se no. of UDelectnfied 

villages There are few villages with population 
more than 10,000 which arc unelectrified. 

POWER AVAILABILITY SCENARIO 

The total installed generating capacity in the country 
is about 50258 MW-32776 MW thermal, 16212 
MW Hyde! and 1270 MW nuclear. Duriiig the 
Eighth Plan, the country is likely to add 38000MW 
out of which 22.000 MW will come from new 

Projects for which Rs. 1100 crores have now been 
allocated in advance by Planning Commission for 
Planni11g. Design, AcquisitioD of laud and ordering 

machinery and Equipment, and 16000 MW from 
the on going Project. On conservative estimates 
of economic growth between now and 2000 AD 

the Advisory Board of Energy has ec:timated 
that about 1,64000 MW generation capacity would 

be required. The present installed generating 

capacity call an erection of about 10,000 MW per 

year. Keeping in view the past performance, tbe 
resource constraints and record of slippages sioce 

1950, while, it is expected that the new technolo

gies would help iJJ creatiag the capabilities to 
implement such a massive programme, it would be 



,, 

prudent to follow a National Policy which encou
rages the development of new and renewable 
energy sources. 

An ideal development programme would be to 
develop the hydro Power potential to t he maxi
mum, The total potential is estimated at more 
than 89530 MW, The installed capa ity at the 

end of 7th Plan bas been estimated as 20,000 MW 
Hydro, 42900 MW thermal and 1800 MW of 

Nuclear aggregating to 64700 MW. A Hyde! 

capacity of 47,800 MW, by 2000 AD is achievable 
as per present indications. While emphasizing on 

a good Hydro-Thermal m,x, India should plan for 

the new aod emerging options like Solar thermal, 

Solar Photovoltaic, Biomass, Wind electric gene

rator, besides tapping 100% of small hydel 
potential in the country. A rough power scenario 

upto 2000 AD is given in Table 4. The non-con
ventional generation systems would come to the 
aid of the country •in an increasing manner with a 
possible 15000 MW capacity. 

lLECTRICITY GENERATION FROM RE• 
NEWABLE ENERGY SYSTEMS 

Wind turbine generators, mini and micro hydel, 
gasifier based dual fuel systems, biogas, photovol

taic syslems urban wastes power plant and solar 
thermal power plants are being installed in various 

pans of India for decentralised generalion of 
electricity. Several studies already earned out 

show that power generation from renewable energy 
technologies is economical in several locations. 

WIND TURBINE GBNBRATOR 

In India significant potential exists for electricity 

generation from wind in certain windy areas of the 
cou11try. According to Gupta ( 1987) during the 
period March and August, the winds are uni
formly stro11g over the whole of Indian peninsula 

except the eastern peninsular coast. The months 

of May, Juoe and July account for nearly half of 

the annual energy availability Wind speed during 

November to March are relatively weaker though 
higher wind speeds are available during this period 
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in Tamil Nadu Coastline. The number of hours 

in year when rated wind speeds for most of tbe 
wiod turbine generators would be available at a 
given place would preferably be between 1000-

2000 hours, though not equally dist ributed 
th!'oughoui tho year. Wind si1es having an annual 
mean wind speeds of 22 km/ hr exist on coastal 
areas in Gujrat (Kandla/Mandvi} and in t he range 

of 17-20 km/hr in the Saurastra (Veraval, Okba, 

Dwarka, RaJkot, Bhavnagar) Orissa (Puri} Tam,! 

Nadu (Tuticorin) and Maharascra (Deogarh) 
coastlines. According to a rough estimate, there 
exists a potential of at least 20,000 MW in the 
counlry for wind generated elec1ric1ty. 

The generation of electricity from wind farm is 

found to be economical mainly m sui1abJe wind 
regions (e. g. Okha, Mandvi, Tut1corin) when 
compared with coal thermal power plant and 
diesel generator system. The cost of generation 

is estimated taking units of 55 K.W size. For 

higher unit sizes and higher installed capacity wind 

farms (2-10 MW) the economics will be more 
favourable. Thus, the investment in wind farms 

is already justifiable from the view point of society 
in the areas where wind regime is favourable. 

SOLAR THERMAL POWER PLANT 

The cost of electricity generation of solar thermal 
power plant (30 MW} was higher in 1986 than the 

cost of generation from coal- based thermal power 
plant. However, if costs are compared over 20 

years for both the solar and thermal power plants, 

the average cost of power from the solar plant is 
competitive, even at today's capital costs, with the 
average cost of power from the thermal plant. 

Moreover, the solar plant can be set up within 2 
years as against 5 to 6 years for thermal plant. 

Tbe economic value of production in the time 
difference (3 to 4 years) is more than the higher 

initial cost of the solar plant. Moreover, if it is 
anticipated that the power shortages would conti• 

nue till 1992 and beyond (upto 1996), then the 
correct comperison will be with the cost of cap

tive diesel generation. According to information 
available from the studies carried out by TERI on 
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captive diesel generation in some industrial units 
in north India, t he cost is above Rs. 2 per k \\ hat 

present rates of utilization. On the basis of Lhis, 
it is clear that Lhe investment in a solar thermal 

power plant of 30 MW is economical from the 

viewpoint of society. 

MINI AND MICRO HYDEL 

The oost of electricity generation in mini and m icro 
hydel (ca pacity 300 KW) 1s found to be cheaper 
than conventional lbermaJ power generauon 11 the 

plant load factor is 50 percem or more and the 

capital cost is in the range ol Rs. 15000, kw to 

25000/ kw. In fact lhese mm, and micro hydel 

plants are even more economical when compared 

with diesel generation. 

PHOTOVOLTAIC STREET LIGHTING: 

Photovoltaic (PV) street lighting, and other power 
needs of 1 KW to 3 KW when compared with grid 
extension is found to be economical from tbe view 
point of society for low loads for distances around 
4 km to 12 km from tbe substation-even at the 
current high capital cos1s of PV arrays. For 
villages 10 kms away with a load ol 10 km (mclud· 
ing street lighting, agricultural and industrial use) 

solar photovoltaic is relatively costlier than grid 

extension. Ho\\-ever, even for this load if the viii· 
age is 40 Km or more from tbe grid, pbotovollaio 

systems are more economical. Further more the 
grid, photovoltaic systems are more economical. 

Further more the economics of PV system will 

improve further with expansion in volume of produ• 
otion and improvements in the technology of cell 
manufacture including amorphous silicon develop

ment. Since solar PV offers a technology where 
remote areas as well as regions with power shortages 
can receive benefits of electricity, and of several 
social services like health and literacy, in a very 
short time, investmeut in PY system installations 

in bill areas, desert regions and other inaccessible 
parts, as well as unelectnfied villages in the plains 
which are more than about 8 km from the grid, 

would be economically justified. 

WATER PUMPING: 

lo water pumping, several renewable eDergy systems 
alongwith the conventional energy sources are com· 
pared . The wind mill is economical at its own 

level of output when compared ""ith d iesel and 
electric pumpsets. Ho wever, it should be no ted 

that the application of the windmill for water 
pumping is site-specific and shou Id be installed in 
small plots matchiog the water requirements of 

crops with the output of the windmill, preferably 
h1gh-valua commercial crops. Another important 
aspect is the reliability of the technology in tbe sense 
that the windmill chosen for t he particular applica
tiou should wuhstand the varying \\-ind speeds. 

Such windmills are now available for large areas of 
country. 

Using biogas in dual-fuel engine for water pumping 

is found to be economical from the viewpoint of 
society while compared with diesel and electric 
pumps where irrigation intensities are bigb and 

there are power shortages. Further, it should be 

emphasised that the biogas dual-fuel engine is eco• 

nomically viable even when the proportion of diesel 
used is substantially increased during the winter 
months when biogas generation is relauvely less. 

Wben solar thermal device is used for water pump· 
ing, it was founc! to be noL economically viable at 

present as compared to electric and diesel pumps. 

SOLAR WATER HEATING SYSTEM: 

Sohir water beating system when compared with 

heating energy sources like electricity, furnace oil, 
coal and wood is found to be financially viable for 
the individual when 50% subsidy is available and 
when tbe Solar water beating systems utilizatioD 

rate is 300 days per year. However, it is more 
economical from the view point of society since 

electricity and furnace oil are saved as a consequence 
of installation of Solar Water heating sysLems. 

Hence a subsidy on solar water beating systems is 
justified economically si11ce it saves capital costs as 
well as running costs for fuel that would otherwise 

have to be incurred iD tbe case of conventional 
systems. 



FAMILY BIOGAS UNITS 1 

Family size biogas plant is fom1d to be a highly eco• 

oomically viable investment even for a privale 
household if the saving of the cost of alterna1ive 

fuels like firewood/agr icultural wutcs and kero~ene 
are considered and the benefit of nitrogen-rich slurry 
machine is monetised. However, since fuelwood 

is mostly procured as a zero private cost, saviag in 
fuelwood does not result in monetary savings even 

for the farmers wh9 have cattle and financial re· 

souces to install bio as plants. 

On the other band, since the public aim is to 
save fuelwood and aviod de ores1ation by providing 

alternative fuels for cooking, the value of biogas to 
the society should be taken in terms of the shadow 
price of wood, kerosene or softcoke. Under this 

situation investment in a biogas plant becomes 
highly economical from the viewpoint or society. 
It must be added that the economics of the family 
size biogas plants (although there is no direct cash 
flow) should be considered for other indirect bene

fits such as improved health of women, general 

sanitation of the surrounding homestead, increasing 
the life of utensils and time saved in cooking, etc. 

Thus public investment in family size biogas plants 
(i. e. subsidies) may be supported in all regions 
where fuelwood bas high opportunity cos1s and 

rural energy needs partly responsible foe deforesta
tion. Io effect, this means that this conclusion is 

applicable to all part of India. 

It must be emphasized that the above studies clea
rly bring out the fact that many of the renewable 
energy systems a re a lready economical from the 
viewpoint of sooiety. However, these systems may 

not be financially viable from the individual's view• 

point of consumer/farmer entrepreneure because of 
subsidized prices of conventional electricity, diesel, 
oil and kerosene. Further more in the case of rene• 

wable energy systems, the consumer/farmer/entre

prenure may have to illcur the capital cost of 
installing the energy producing systems, whereas in 

conventional systems the public undertakes this 

capital investment. This dichotomy between social 
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profitability and private financial viability bas been 

one of the main reasons for slower d1ffus1on of 
renewable energy technologies than they merit. 
The financial profitability of RES will be quite 

favourable if the real resource costs of supplyiD& 
electricity and diesel/kerosene to rural areas the 
charged from the consumers. However, if, for 

socio-political reasons, subsidies on conventional 
fuels and electrtcity cannot be removed, there is an 

urgent need to give an equivalent subsidy or invest· 

ment support to renewable energy systems even 

where they are installed in 10dividual premises. 

Thus, these cap11al subsidies on renewable energy 

systems should be considered as inves1meots in 
energy supply (apart f roJ:Q tbe1r environmental 

and social advantages) a11d adequate and greatly 
i11creased fund allocations should be made for such 

capital subs1d1es/ investments so that more and 

more systems can be installed. 

ENERGY CONSERVATION IN 
SECTOR 

RURAL 

The total energy used in rural India ( Table-5 ) 
the share of human and animal power is 23%, non

commercial sources 66% and commercial sources 
is 11 o/o. The scope of meeting the rural energy 

demand through commercial sources is limited by 
their low availability aod also the low purchasing 
power of the rural masses. About 50% of lbe 
country's villages are not connected by motorable 
roads and vast stretches of rural farms can only be 
reached by bullock carts. About 80% villages are 
now electrified but electricity is b1Udly available 

for more t han 3 to 4 hours and that too at low 
voltage. Maximum e11Crgy i11 villages is used for 

domestic sector (64%) mainly from non-commercial 

sources ol energy. Kerosene and electricity is used 
for lighting purpose. 

As a result of concentrated efforts by the Central 

and States Governments, scientists, planners, ad• 
ministrators aod above all millions of farmers, 
h1dia bas made remarkable progress in agriculture, 
transport and communication. To strengthen the 
economy further, a multi dimension approach to 



conserve energy must be followed. A few of 
which may be : 

I. faiergy conservation in land preparation by 
adopting improved and efficient farm equip· 

me11t. 

2. Energy conservation on the farm in use of 
diesel engines, tractors and electric pump sets 

3. Energy conservation in processing of farm 

produce by adopting improved method and 
machioeries. 

4. Proper utilization of farm bye products, farm 

wastes such as crop residues, animal wastes 

(dung, urine and human excreta) aDd social 
forestry for eDergy generation. 

5. Use of non-conventional sources of energy such 
as Solar, Wind, Biomass, Geothermal and 

waves eoergy on farm to supplemem the exis
ting sources of energy. 

ENERGY CONSERVATION IN RURAL 
TRANSPORT 

Rural transport plays an important role in the 

villages. It includes animals like horse donkey, 
mules, camels, elephants, animal drawn bullock· 

carts, bi-cycles, power driven motor cycles, tractors, 

petro l and diesel motor vehicles. The roads are 
usually rough whether earthen or metalled. There 
are about 15 million bullook cart for improved 
draftability and less hazards to draft animals is 
required to develop. The improvements include 

better wheel and wheel- bearings to carry more load 
with comfort. A correct harnessing device at 

optimal lower height and provisioD of a braking 

device is necessary to avoid cruelity to the animals. 
India manufactures small two wheel tractors 

( power tillers ) for rural transport aDd field use. 
There are about 50,000 power tillers iD use in India 
in the power range of 4 to 8 kw,. These have not 

been popular among the farmers for a variety of 

reasons. These may be made energy efficient if 

suitable modifications are made in the tillers. Bio• 
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gas and producer gas can be used to replace and 

supplement the fuel in rural traDsport vehicles. 

Several such engine designs a re available in the 
country. 

In case of commercial vehicles, the fuel consum• , 
ption is influenced by-

(a) Energy requirement for various operating con• 
ditions like to overcome rolliDg resistance, wind 
resistance, scope resistance and i11itial resis
tance. 

(b) Energy losses at various stages. Keeping other 

factors constant, the energy requirement in 

rural roads directly depends on overcoming 

rolling resistance which is about 10 times more 
011 mud roads in comparison to roads. The 
energy losses due to idling, frequent braking is 
considerably higher than better roads. A 

significant amount of energy upto 60%) can be 
saved if better road conditions are provided. 

(2) RURAL TRADING 

The rural industries are agricultural products based. 

It includes transport of farm produce like, food 
grains, dairy products, fruits and vegetables. 
Besides with better technological aware11ess, agro· 

processing based industries r ice·millmg, oil·milling 

are also being set up. Energy conservation in these 
areas can be initiated with the improved rural 
transport, use of non·conveDtional sources of energy 

like solar water heaters, Solar dryer', biom11ss based 

furnaces eto. 

(3) RURAL COMMUNICATION 

It includes improved facilit ies for post and tele· 
communication, radio and televisioD facilities and 

pr<1Vision of social awareness and education. 
Rural transport and electricity has played a major 
role in developing rural communicatioD system. 

Solar Photovoltaic tcchnotogy which allows direct 

conversion of sunlight in electricity is emergiDg as 

oDe of tbe best options for meeting decentralized 



electric power needs quickly in remote and isolated 
areas. Such power can be used for a variety of 
applications including street lighting, lighting of 
community centres, primary health centres. Adult 
education centres, dri11king water supply, television, 
radio, night schools, radio signalling wireless rural 
telephone exchanges, low power T. V. transmission 
tower eto. The installation capacity of such systems 
may range from 1.5 kw to 25 kw. At present the 
price aod energy conversion efficiency of silicon 
solar cells is a mam problem to make this project 
viable. However, the efforts are being made '° in• 
crease the efficiency and reduce the cost of the 
systems. CBL, BHEL, RELL, MBL mettur and 
private sector companies have started manu· 
facturing such systems and their components in the 
country. 

Telecommunication systems require a contineous 
power supply in a reliable manner. Since hill tops 
and mountain peaks are picferred sites for tele· 

communications, Solar photovoltaics offer the best 
option for reliable energy and low maintenance. 
Many types of tele·communication systems powered 
by solar photovoltaics are the following. 

1. Two way radios including radio-telephone. 

2. Radio and T. V. secondary transmitter. 

3. Telephone systems including ~xchange, repea-

tor stations and satellite ground stations. 

Solar photovoltaic systems are equipped with 
batteries for operation in night or during low 
suDshine periods. The batteries for use in a PV 
system are specially selected for their long cycle 
life, low self discharge, high charge efficiency and 
low mainteuance. The 1rnmbor and the capacity of 
the battery baok to meet specific 11eeds is depen· 
dent upon system voltage and ampere hour capacity 

requirements. Several such systems are successfully 
working in the country. 

ENERGY CONSERVATION IN COOK.ING 

lo India tho domestic sector accounts for nearly 
half or the energy demand and in the rural areas 
90% of the energy consumed is spent on cooking. 

December '92 / 22 

At the household level fuels are used to serve tho 
basic needs i. e. physical, social and psycbological 
needs. Energy consumi11g items at household level 
include cooking, beat111g of water, refrigeration, 

air conditioning, ligbting, ironing etc. 

Smee cookin consumes a major share of eoergy, 
the women in India can play a significant role in 
conserving energy. It has been rightly emphasized 
that energy saved is energy produce. Given below 

are a few useful tips for the house wives to make 
the most effective use of the scarce resource of 

energy irrespective of the type of fuel bei11g used 
at home. 

Piao you cooking, collect all the ingredients and 
utensils required for cooking. This will avoid 
unnecessary movemeots and also reduce the fuel 
consumption. Often it is observed that after 
lighting the stove, the housewife runs around to 
collect the ingredients or other items required for 
the cooking. Another way 10 save energy is to 
chop and cut the vegetables before lighting the 
stove so that the cooking can be carried on without 
any break. 

Reduce the heat when water or the cooking me
dium starts boiling. Once the liquid comes to the 
boiling point it requires a very small amouot of 
heat to maintain its boiling temperature. Studies 
reveal that about 35% fuel can be saved by just 
this simple action. Similarly when usmg the 
pressure cooker reduce the flame immediately after 
the first whistle. Very little heat is required to 
maintain this pressure. Opeu the lid of the pre• 
ssure cooker after all the steam comes off by itself. 
Keeping the cooker on stove longer and then 
cooling it under water wastes fuel. Many a house
wives count the number of whistles for cooking 
different foods. This involves lot of wastage of 
the precious fuel as with each whistle extra pressure 
obtained is released. It is advisable to note the 

time after the first whistle and reduce the flame 
just to maintain this pressure instead of developing 
extra pressure with extra fuel for getting the whis· 

tie. For the most efficient use of pressure cooker, 



cook more than one food at a time. For example 
you can cook rice, dal and potatoes simultaneously 

in different comainers of tbe cooker. The seasoning 
can be added either before or after cooking depen

ding on tbe type of food. 

Cook tbe food just enough, over-cooking of food 
especially vegetables and dais makes them mushy 

valuable vitamins are Jost besides the wastage of 

fuel. The cooking time of whole pulses and dry 
grains can be s1goificantly reduced by soaking these 

overnight prior to cooking. Sproutmg ot pulses 

increases their nutritive value by the natural synthe
sis of vitamin C and B complex vitamins and also 
improves the absorption and availability of mme

rals especially iroD which is essential for the 
formation of haemoglobin in blood. The fuel 
consumption of pulses can be reduced to Jess than 
half with t his simple process. Cook pulses and 
vegetables in tightly covered containers. This 

reduces cookiDg time, retains flavour and keep~ the 
temperature in tbe pan even. 

Use combinations of food to make one dish instead 

of cooking each food separately. For example 

you can make nutritious prathas or chapaties by 
combining wheal flour, gram flour and cbopped 

green leafy vegetables and making a dough. To 
this dough you can add a small amount of ground

nut paste or curds and add the desired amounts of 

sa lt, chopped green, chillies and make the dough 

with 3ufficient amounts of waters. The prathas or 

chapaties made from this dough are very nutritious, 
tasty and keep fresh for a longer time. They a re 
ideally suited for packed lunches for school children 

and offioe goers and a most nourishing breakfast 

to begin the day. By combining all these ingre
d ients the housewife' will save Jot of fuel and time 
and her morning cooking session cooking will end 
with a smile. 

For efficient fuel utilization proper choice of 

cooking vessels is very important. Use flat bo
ttomed cooking vessels with a wider base on hot 

plates, gas and kerosene stoves. Small vessels with 

December '92 / 23 

a round bottom waste fuel as they allow the flame 
to creep up the sides of the vessel. For efficient 
fuel utilization the flame should not extend be}ond 

the bottom ol the pan. The traditional Indian 
frying pan ( kad hai ) is not all suitable for electric 
bot plates and open coil heaters. 

Only for open type of cbulbas with fire wood and 
other such fuels a round bottom cooking vessel is 
good as the bottom ol the vessel in this case goes 
deepes into the chulha. Narrow tall cooking 

vessels waste more fuel. Heavy based vesst:ls are 

desirable for cooking. They retain heat better and 

keep tbe food hot for a longer ume. Avoid the 
use of pan-supporting rings as the support reduc;::s 
heat transfer ro t be vessel and hence consumes 
more fuel. Keep your vessels clean. Aluminium 
kettles with salt deposits waste lot of fuel. A one 

mm. thick layer can increase energy consumption 

by 10%. 

For ute11sils which conduct heat slowly such as 
stainless steel, caste iron, enamel, glass and glass 
ceramic, cook foods with a liquid. The liquid 

helps to conduct heat and keep the temperature of 

the pan even. 

Use small burners for smaller vessels. Small bur
ners use less gas than large burners. The cooking 
on smaller burners may take a longer out the total 

consumption of fuel is much less. Keep the 
burners clean. Tnm the wicks of the kerosene 

stove regularly. Clogged gas burners and charred 
wicks increase fuel consumption considerably. The 

yellow flame with also blackens the cooking vessels 

and the kitchen involvi11g more wastage of human 

energy for their cleaning. A clean stove gives a 
blue flame which has the maximum heat. 

Use miDimum quantity of water required for 
cooki11g Surplus water consumes extra fuel and 

also the cooking water when discarded leaches 
away precious nutrients. When cooking rice is 
boiled in double the required amount of water it 
Increases the fuel consumption by 65%, 



The use of Solar cooker can save a lot of fuel. 
In fact in households which has a terrace or back
yard or front open where they get sum for 4-6 
hours at a stretch can use solar cooker for pre
paring all vegetables, pulses rice, meat aod baked 
products. Studies conducted on the accep1a11ce of 
dishes prepared io the solar cooker reveal that all 
preparation are highly acceptable. 

For saving electricity consumption at home use 
tube lights in place of bulbs. Tube lights give 
more light than bulbs at half the cost and last much 
longer. The tube ligh1s and bulbs should be kept 
dust free for brighter illumination. Tbe lights and 
appliances must be put off when not required. 
Make the best use of day light for all the activities 
Encourage school going young children complete 
their home work and studies during day time. 
Open the door of the refrigerator for minimum of 
time. A little bit of plaonmg and organising will 

reduce the need for opening the refrigerator too 
frequently. Cool the cooked foods to room tem
perature before keeping them in the refrigerator. 
Thawing of frozen foods in the refrigerator before 

cooki11g will save fuel and time. 
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Here is a challa11ge for all of you, expecially the 
housewives. Do experiment with the above given 
tips and find out for yourself how much energy 
you can save at your eDd. You will feel proud to 
realise that the housew ives can make a significant 
contribution in helping the nation meet the energy 
crisis. 
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TABLE I-Growth of rural electrification. 

Population Total % age Electrified % age Bal. as on Bal as % age of 
group villages ot' total up to 3/85 electrified 3/85 total 

unelectrified 

Below-500 3,18,868 55.35 1,66,677 52.27 152191 73.95 

500-999 1,32,993 23.08 99,189 74.58 33804 16.43 

1000-1999 81,930 14.22 67,587 82.49 14343 6.97 

2000-4999 36,003 6.25 31,168 86.57 4835 2.35 

5000-9999 4,974 0.86 4,400 88.46 574 0.28 

10000 & above 1,358 0.24 1,311 96.54 47 0.02 

5,76,126 100.00 3,70,332 64.28 205794 100.00 
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TABLE 2-No. of electrified villages and the balance left over upto the year 1985. 

s. Below 500 500-999 

No. States Total Eleclrt· .Balance Total Elcctri· Baiar.icc 
field (3/85) fied (3/8)) 

1. A. P. 9735 5841 3894 5438 5171 267 

2. Assam 12272 5976 6296 5950 3585 2365 

3. Bihar 37923 14682 23241 15232 8623 6609 

4. Gujarat 6405 4849 1556 5242 4928 314 

5. Harya11a 2018 2018 1909 1909 

6. H. P. 15743 13517 2226 861 811 50 

7. J & K. 3948 3353 595 1556 1451 105 

8. Karnataka 12913 10271 2642 7082 6774 303 

9. Kerala 4 4 2 2 

10. M. P. 47030 22060 24970 16516 11359 5157 

11. Maharashtra 14141 12171 1970 10529 10105 424 

12. Megbalaya 4285 1021 3264 237 190 47 

13. Maoipur 1453 245 1208 237 133 104 

14. Nagalaod 659 407 252 169 157 12 

15. Orissa 33771 13005 20766 8821 6873 1948 

16. Punjab 5198 5136 62 3577 3577 

17. Rajastban 19781 10153 9628 7817 5290 2527 

18, Sikkim 263 91 172 117 73 44 

19. Tamil Nadu 2969 2936 33 3425 3424 1 

20. Tripura 3964 1156 2808 473 426 47 

21. U. P. 62212 30501 31711 28295 18582 9713 

22. W. Bengal 18562 5988 12573 9085 5376 3709 

Total States 315248 165381 149867 132570 98819 33751 

Total U. Ts. 3620 1296 2324 423 370 53 

Total India 318868 166677 152191 132993 99189 33804 
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TABLE 3-No. of Unelectrified Villages on 31-3-85. 

s. State Total 500 500- 1000- 2000- 5000- 10000 

No. 999 1999 4999 9999 

1. Assam 10189 6296 2365 1055 457 15 1 

2. B,har 34169 23241 6609 2960 1153 195 11 

3. M.P. 30408 24870 5157 265 16 

4. Orissa 23230 20766 1948 456 60 

5. Rajasthan 13529 9628 2527 927 389 58 

6. U. P. 49486 317 LL 9713 6024 1809 205 24 

7. W. Bengal 18873 12573 3709 1822 676 83 10 

Total 179884 129185 32028 13509 4560 556 46 

TABLE 4-Power Scenario 2000 AD 

Power from Sources As on 
Installed capacity in M W 

As on As on 
31.3.87 1.4.90 1.4.2000 

A. Conventional Sources 

Hydro 16212 20000 47800 

Thermal (Coal} 32776 42900 75700 

Nuclear 1270 1800 10000 

50258 64700 133500 

B. Renewable Sources 

1. Power from Biomass 20 6000 

2. Power from Wind 20 5000 

3. Power from Solar 60 2000 
(Thermal and Photovoltaic) 

4. Power from small Hydro 20 2000 

120 15000 
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TABLB 5-Energy use io lodia for various activities 

Energy Source Share of 
Activity Energy use Commercial Non-Commercial Total .,, 

,o o, 
/0 Energy % 

Domestic 7.31 2.0 98.0 64.0 

Agriculture 2.52 23.0 77.0 22.0 

Industry 0.76 100 7.0 

Lighting 0.48 100.0 4.4 

Transport 0.35 100 3.0 



Information on Rural Technology Products/Processes 

KEEPING CENTRIFUGAL PUMP TROUBLE 
FREE & ENERGY SAVING TIPS 

1.0. INTRODUCTION 

In the past few years, there has been significant 
achievement in the development of ground water 
resource involving increase in tbe number of irri· 
gation pumprng sets. The increase in pumping 
sets bas like-wise been affected throughout the 
country. However, comparable faciht1es for proper 
repair aod maintenanc:: have so far been lacking. 
It may not be possible for the users to take up 

major repairs by themselves but usual maintenance, 
proper handling and minor repairs can be perfor
med by them knowing schedule of maintenance, 
possible trouble and their remedies. A properly 
maintained pumping set gives trouble free operation 
and low operating cost. 

The pumping sets commoaty used are centrifugal 
pumps driven by diesel engine or electric motor. 
A break down of the pump during the irrigation 
season could mean a great reduction m yield and 
farm income. Therefore, 11 is necessary to ensure 
proper care and maintenance of centntugal pumps 

for their efficient and prolonged service. 

2 0. ABOUT THE CENTRIFUGAL PUMPS 

A ceotrifugal pump is a rotary machine consisting 
of two basic parts, the rotary element or impeller 
and the stationary element or casting (Fig. I). The 
impeller is a wheel or disc mounted on a shaft and 
provided with a number of vanes or blades usually 
curved . T he vanes are arranged in a circular array 
around an inlet opening at the centre. The 
impeller is secured oo a shaft mounted on suitable 

bearing. The shaft usually has a stuffing box or 
seal where it passes through the casing wall. 

Stuffing box packings are ge11erally made of basic 
materials such as asbestos or organic fibre. 

3.0. CARE PRIOR TO STARTING PUMP 

Prior to starting the pump for the first time special 

attention should be paid to the following poi11ts 1 

1. Check the alignme11t of the pump. (See fig. 2). 
The pump and prime mover (driver) must be care

fully aligned. The correct method of aligning 

couplings is shown in fig. 2. Parallel align

ment can be checked by placing a straight edge 
across the coupling halves. They must raise evenly 

on both halves at four positions placed at approxi
mately 90° intervals around the coupling. Angu
lar alignment can be checked with a feeler gauge 
placed between the coupli11g halves at 4 points 
around the coupliug. 

2. Make sure that the engine/ motor will drive the 
pump in the direction indicated on the pump body 
(Follow Fig. 3). 

3. Make sure that the gland is lightly and evenly 
adjusted and the pump shaft revolves freely when 
turned by band. (Follow Fig. 4). 

4. Fill the suction line and pump with water and 
removes the air from casting (Fig. 5). 

5. Check the air tightness of the suction pipe and 

any leakage in the foot valve. (Fig. 6). 

After fitting the airtight flanges and foot valve ill 
the suction line as shown in Fig. 6, fill tbe pump 
body and its suction pipe completely with water 
and leave the system for few minutes. If there is 
any air leakage in flanges and foot valve joints the 
filled water will flow in drops. Dismantle all the 
joints, clean the surfaces, place the rubber packing 

in between flanges joint, coat the white lead over 
threaded portion and then tighten all tbe joints 

carefully. For foot valve check seat and packing 
and repair it. Insert the foot valve properly in 
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the suction line and tighteD the pipe aud make a 

coat of white lead over the joint. 

6. Lubriuate parts wherever necessary. 

4.0. PUMP OPERATION 

On account of its simple construction, the centri
fugal Pump requires practically no attention \\ bile 

running. Proper lubncatton of the bearing and 
adjustment of the glands are usually the only things 

which need attenuon from tbe operator. The 
centrifugal pump must be stopped promptly ii no 
liquid is being pumped. 

5.0. PUMP MAINTENANCE 

Operating conditions of pumps vary widely and so 
do tbe maintenance requirements. There are some 
tips, that should be kept in mmd for tbe success· 
ful operation and maiDtenance of a centrifugal 
pump. The following maintenance schedules apply 
to most pumps under average operaung condi
tions ; 

5. 1. GENERAL 

(i) The pump and engine/motor flanges should be 
in alignment. 

(ii) The entire suction and discharge line should be 
self-supporting. No weight from the p1pmg 

should be put on the pumps otherwise the 

casting is likely to bo cracked or damaged. 

(iii) Use a suitable foot valve at the entrance of the 
suction pipe when it is planned to pump from 
an open pit. 

(iv) Gland packing should be replaced periodically 
Never put a new packhig on tho old one. 

(v) Never tighten a gland more than necessary. 
After tbe required number of rings have been 
inserted, they should first be tightened uotil 
t here is no leakage. (Fig---4). 

(vi) Replace the worn out rubber flap of the foot 
valve. 

(vii) Never run pump dry. If pump runs dry, tbe 

rotating parts will wear out quickly. In case 

the prime mover is to be started, it should be 

disconnected from the pump, 

(viii) Coat all the piping joints with white lead. 

(ix) Lubricate tbe bearings with grease of proper 
grade. c:ean the mpple and the connector 
before lubrication. lt should be done while 
the pump is running. 

5.2. EVERY MONTH 

Check bearing temperature. Bearings may run 
bot due to lack of lubrication or excess lubricants. 

5.3. EVERY THREE MONTHS 

Drain lubricants in rigg oil bearings and wash out 

oil wells and bearings with kerosene. Io case of 

sleeve beariggs, check to see that oil rings are free 
I 

to turg with the shaft. Refil with the lubricant 
recommended by t he manufacturer. Check the 
,, ear in the bearings and replace, if excessive, 

5.4. EVERY SIX MONTH 

Replace gland packing. Check alig11ment of 
pump and d r iver and add shims if required. 

5.5. EVERY YEAR 

Thoroughly inspect the unit once a year. Remove 
bearings, clean and exami11e for flaws. Clean 
beari11g bousiogs. Remove packing and examine 
t he wear in the shaft sleeve or shaft. Disconnect 
coupling and check alignment. Inspect foot valve 
and check valves. 

6.0. SPARE PARTS 

It is advisable that followigg spares be maintained 

by the owner, for quick replacement and smooth 
operation of pump. 
(i) Set of ball bearings. 

(ii) Coupltng bolts with washer. 

(iii) Rubber packing. 

(iv) Gland packings. 

7.0. PUMP TROUBLES, CAUSES AND THEIR 

REMEDIES 
When the centrifugal pump fails to operate or 
there is reduction in discharge or pressure drops, 
the cause of trouble should be investigated and 

steps taken to eliminate it. A list of the most 

common troubles, causes sud their remedies are 
given below :-
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S. No. Troubles & Causes Remedies 

A. DISCHARGING NO WATER FROM PUMP IN BEGINING 

(i) Lack of Priming 

(ii) Speed of pump driver too low. 

(iii) Discharge bead too high. 
(iv) Suction lift too high. 

(v) Wrong direction of rotation. 

(vi) Air leaks in gland, 
(vii) Air leak~ in suction pipe. 
(viii) Water leaks through foot valve. 

B. NOT ENOUGH WATER DELIVERED 

(i) Speed too Jow. 
(ii) Impeller eye too small. 

(iii) Discharge bead higher than anticipated. 
(iv) Air pocket in suction line. 

(v) Impeller or suction pipe plugged up. 
(vi) Air leakage. 

(vii) Foot valve too small. 
(viii) Mechanical defects ; 

(a) Wearing rings worn cut. 

(b) Impeller damaged 
(c) Casing packing defective. 

C. DISCHARGE PRESSURE LOW 

(i) Speed too low. 
(ii) Worn wearing rings, paoking, gasket etc. 
(iii) Damaged Impeller. 
(iv) Pump water passage obstructed. 
(v) Excessive amount of air or gas in liquid. 

(vi) Impeller diameter too small. 

(i) Fill the pump and its suctio11 pipe completely 
with water. Leave the ve11ts open until clear 
bubbles free liquid flows from them. Close 
the vents and start the pump. 

(ii) Adjust the driver speed to its proper speed. 

(iii) Check vertical head (particularly friction loss). 
(iv) (a) Total lift including friction toss in suction 

pipe should not exceed 7.5 meters. 
(b) Check the foot valve strainer chocking, 

(v) Check up the pump turns ill the direction of 
arrow. 

(vi) Tighten the gland. 
(vii) Tighten the suction pipe. 

(viii) Check up the foot valve. 

(i) Adjust to its proper speed. 
(ii) Install the pump having a suitable capacity for 

the iob. 

(iii) Check particularly friction loss. 
(iii) Remove air pocket by filling the pump and suc

tion pipe completely by water. 
(v) Remove the foreign matter causing plugging. 

(vi) Check the pump stuffi.ing boxes and adjust the 
gland. 

(vii) Replace with the suitable foot valve. 
(viii) Remove mechanical defects. 

(a) Replace all worn out parts during the pump 
overhaul. 

(b) Repair or replace the damaged impeller. 
(c) Make the casing packing properly effective. 

(i) Adjust suitable speed. 
(ii) Replace the wornout parts. 

(iii) Repair or replace the damaged impeller. 

(iv) Remove any obstructions ill the passage. 

(v) Remove if possible or wait till the air or gas 
exhausted. 

(vi) Check with the pump manufacturer. 
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D. PUMP STOPS DELIVERING WATER WHILE WORKING 

(i) Air leaks through the gland. 

(ii) Air leaks through the flange or some joint 
in the suction line. 

(iii) Impeller is choked up with foreign matter. 

(iv) Poot valvt strainer choked up with rubbish. 

(v) Water level gone down below practical 

suction lift. 
(vi) Engine is running slow. 

(vii) Belt is slipping, if driven by belt. 

B, PUMP IS NOISY 

(i) Bearing worn out 

(ii) Pump and driving units misaligned. 

(iii) Rotating parts out of b1lance, loose or 
broken. 

(iv) Foundation is not rigid. 

(v) Lack of lubrication 

F. PUMP TAKES TOO MUCH POWER 

(i) The bearings are running hot. 

(Ii) Speed too high 

(iii) Vibration in pump 

(iv) Stuffiing box too tight 

(v) Rotatiog eleme11t rubbing. 

G. PUMP DOES NOT START 

(i) Impeller locked 

(ii) Trash in casing 

(iii) Corrosio11 in case of pumps out of service 
for long period. 

(iv) Too much bearing friction 

(v) Wiring faulty, if driven by electric motor. 

(i) Tighten the gland. 

(ii) Locate the leak and remove the cause of leak. 

(iii) Remove the foreign matter. 

{iv) Clean the foot valve. 

(v) Wait till the water rises or lower pump within 

the practical suotio11 lift. 
(vi) Adjust the engine to its proper speed. 

(vii) Tighten the belt. 

(i) Check and replace. 

(ii) Make the proper alignment of pumps and driv
ing unit. 

(iii) Check and repair. 

(iv) Use correct fouodation for rigidity. 

(v) Lubricate the moving parts. 

(i) (a) Check the lubrication is properly given. 
(b) Check that the belt is not over tight. 

(ii) Adjust the speed suitably. 

(iii) (a) Use correct fouodation for rigidity. 
(b) Check for pump misalignment. 
(c) Check for bent shaft. 

(iv) Adjust the tightoess. 

(v) Check and repair the rubbing parts. 

(i) Remove the sand or any other cause of 
looking. 

(ii) Remove the obstructio11 and fit the suctioD with 
strainer to keep trash out of the pump. 

(iii) Remove the corroded matter from the pump by 
using acid or other recommended chemicals. 

(v) Use the right lubricating oil and check the shaft 
bent, replace if oecessary. 

(v) Check the circuit breaker of fuses for an open 
line. 



ENERGY SAVING TIPS FOR FAR
MERS 

Which foot-valve saves more energy ? 

The foot-valve in the diagram A has a wider 

mouth and larger area of opeDings. This helps 
to save about 10 percent energy ( diesel/e lectricity ) 

because Jess fuel or less power is needed to draw 
water from the well ( A good foot-valve, though 

slightly costlier, pays back fast for the extra cost 

by saving a Jot of energy). The recommended foot 

valve should have K valve which is less than 0.8 
mm. 

----!---- ----i------ - -- ----· --- ----- -- --- -- - - ---- -----... - - - - -- - . --- - - - - -· ·---- ---- ----o -----:.:::: =.:: n=--=--=-:[] :.. -_ -_--::-:, 'I -:.. -:..-..:rel -- - -- ~ - - .. -- - - - ---~ . ,_ - - - - - - - -- - - ---- ~ -

Which pipeline requires lesser quantity of diesel ? 

The pipeline, with bigger diameter figure B requires 
less energy. More energy is required to pump 
water through small diameter pipes because they 

offer higher friction. If tho pipe is bigger than 

the pump flange size, a reducer (see the figure) 
must be used. A 20 mm decrease in diameter in
creases the friction 3 times. If, in place of a 100 
mm (411) pipe, you use 80 mm (3") pip~, the loss 
due to friction for drawing the same quantity of 

water will be three times more, and your e11ergy 
consumption greater. 

Which pipeline arrangeme11t needs Jess energy ? 

The pipeline arrangement Figure B with may 

bends and unnecessary fitting, increase energy con-
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sumptioD. Do you know that each bend in a 80 
mm (3") diameter pipeline leads to as much friction 

loss as with 3 metres of additional pipe length? 

Just remember, the lesser the number of be11ds and 
fittings in a pipe, the more energy it saves. 

Which bend would you 11se in the pipeline? 

The right bend is Curved. Sharp bends and L
joiots in the pipe lead to 70 percent more frictional 

losses than standard bends And this results in a 
greater energy consumption. Recommended RPVC 
pipes/HOPE material with minimum 5 kgf/cm

1 

strength (grade 6 of I. S.} should be used. 

• 

Which installation is better ? 

Your pump works most efficiently when it is not 

more than 10 feet above the water level, Figure A. 
Some farmers install their pumps even upto 25 feet 
above tho water level. This results in a wastage 
of energy. If the well is deep, the pump should be 

installed on a platform at the right height. 

-1111-. I .. 

- ~j ~ 0 



Which pipe will you choose for pumping water ? 

The short-length pipe Figure A. The pipe that is 
unnecessarily high and this would require more 
energy for pumping water. 
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Which transmission is better ? 

The transmission shown in the figure A. Tbe belt 
in the second picture is old and worn out. It can 
slip or soap aaytime, causing a loss in the traas
m1ssioo of power and hence an increased energy 
consumption. 

l, Casing 2. Vane 3. Bye of Impeller 

Fig. 1 

4. Impeller Shaft 5. Discharge 
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1 

1. Steel straight edge 2. Pump shaft 3. Couplings 4. Thickness gauge. 

Fig. 2 (a)- Incorrect Alignment 

--
3 

Fig. 2 (b) -Correct Alignment 

Fig. 2 (a & b) checking of pump alignment 

3 

i,'/ 

4 

1. Pump 2. Coupling 3. Primemover 4. Foot Valve. 

Fig. 3-Correct direction of Rotation 



./ • 
i 

1 

5 

1. Pump 2. Coupling 3. Primemover 
and evenly adjusted 'tigbted 5. 

l . Pump casing 2. Delivery pipe 
6. Priming of pump by filllhig water. 

Fig. 4 

3. Air Bleeder or Vent 
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3 

4. Gland packing lightly 
Foot Valve 

4. Suction pipe 5. Foot Valve 

Pig. 5-Removiog of Air from Pump casing and suction line by Priming 
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1. Coupling 2. Vent 3. Airtight flanges 4. Water leakage 5. Suction pipe 

6. Water leakage 7. Foot valve 8. Delivery pipe 9. Water. 

Fig. 6 
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RURAL CRANE FOR LIFTING EXCAVATED SOIL 

GENERAL ARRANGEMENT OF RURAL CRANE 

Lifting of excavated soil from wells, irrigation 
channels. drainage courses etc., poses a difficult 
problem in general with par11cular stress ill rural 
areas where availability of electrical power in the 
vicinity, adequate funds and apt facilities for the 
maintenance of the devices deployed in the opera
tion are the major constraints. 

The wells are excavated for augmenting drinking 
water supplies as well as for agricultural purposes. 
The lifting of excavated soil from the wells by the 
co~ventional method requires wooden posts, beams, 
pulleys, coir ropes etc. The wooden posts are 
frequently effected by white ants and in many cases 
are not fit for use even a second time. The coir 



ropes are susceptible for immense wear and tear 

resulting in breakages at frequent intervals. The 

The number of persons required for the operatiou 
is excessive making the expenditure exhorbllant. 

Considering the above factors the fabrication of 
a "RURAL CRANE FOR LIFTING EXCA VA

TED SOIL" is taken up by Centre for Develop
ment of Rural Technology (C.D.R.T, Govt. Poly

technic, Vishakhapatnam. 

The advantages claimed by this device after due 

verification with the field test resuhs are as 

follows:-

1, Mechanical appliance for lilting the soil redu

ces physical strain. 

2. Lifting of soil can be done by winding up of 

the wire rope by the rotatioo ot the handle 
attach:d to the pulleys. 

3. The crane can be swivelled through 360° in a 

horizontal plane which facilttates the unloading 

of the soil at the desired location away from 

the wall. 

4. The machine can be dismanteled and reassm
bled at situ within a short time. 

5. The dismaoteled parts of the device can be 
transported to the site even by a bullock cart. 

6. The operation of the machine does not require 

electrical power supply which is a booo for 
remote areas. 

7. This requires only two people for the operation 

thus affecting a saving of about 30% in man 
power. 

8. The device can be fabricated with varying 
structural elements to suit the depth of exca-

vatio11. 

9. Skilled workman are not necessary for the 
operation, as there is no complicated mecha

nism. 
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DETAILS OF THE CRANE FABRICATED :-

(i) Weight of the Crane 

(ii) Lifting Capacity 

(iii) Cost of the Crane 

145 Kg 

50 Kg 

Rs 4,500/-

The mechanical and structural details of the crane 
are shown 1n the accompanying sketches. 

MATERIAL LIST 

S. No. Part Name Material No. off 

1. PLATFORM Mild Steel Ol 

Mild Steel 01 {a) Shaft 

(b) Wire Drum Mild Steel O l 
{c) Brake Drum Mild Steel 01 

{d) Pulley (Large) Cast Iron 01 

(e) Shaft Mild Steel 01 
{fJ Ratchet Wheel Mild Steel Ol 
(g) Pulley {Small) Cast Iron 01 

{h) Bearings Bearing Material 04 
(i) Hexagonal Bolt (Large) Mild Steel 01 
U) Hexagonal Nut Mild Steel 01 

(k) Handle Mild Steel 01 

2. TABLE Mild Steel 01 

3. JIB Mild Steel 01 

(a) Hexagonal Bolt witb Mild Steel 01 
Nut (Big) 

(b) Hexagonal Bolt with Mild Steel 01 
Nut (Small) 

(c) Pulley Cast Iron 01 

4. BUCKET MS Sheet 0 1 

NOTE-Craiies of lifth1g capacities upto 100 Kg 
and 150 Kg can also be fabricated to 

suit the depth of excavatio11 in eac:h case. 

For further details please contact :

Principal and Chief Co-ordinator, 
Centre for Developmeot of Rural Technology, 

(C. D.R. T.) 

Governmeiit Polytechnic, 
VISHAKHAPATNAM-530 007. 

(Andbra Pradesh) 
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Fig. Table & Platform Assembly 
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Fig. 2-Jib Assembly 
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LiGHT 
FAST TECHNIQUE TO DETECT 
SOIL CONTAMINATION 

The time needed to determine the extent of soil 

and water contamination at a site can be cut in half 
through a new approach developed by researchers 
in the United States. 

Normally it takes four to five years, but Albert 
Robbat, Jr. and Kaisheng J1ao of Tufts University 
in Medford, Maryland, say their approach would 
require two to three years. 

They use a portable gas chromatograph/mass 
spectrometer originally developed by the US army 

to detect and \\-am soldiers of biological and chemi
cal agents on the battlefidd. 

Robbat and Jiao have modified the technology so 
that it can ·•recognise'' and measure all 28 orgamc 
compounds currently on EPA's prioruy pollutant 
itst. 

The device lowers a probe into the ground and 
beats it to 300 degrees (;elsius. Pollutants in toe 

soil vaporise, each at its own boiling poim. The 
gas chromatograph/mass spectrometer samples and 
analyses these vapours. Robbat claims that a 
contaminant was detected at levels as low as 0.5 
parts per million (ppm} with a margin of error of 
less than 30 per cent. 

Tufts and Army scientists a re testing the device a t 
sites in Massachusetts to see if it delivers labora
tory usable data at low cost. 

CLEANER CHIMNEYS 

A clean and green way to reduce acid rain has bee11 
developed by Chang Yul Cha of the University of 
Wyoming in Laramie. The process cuts sulphur 
dioxide and nitrogen oxides from coal fired smoke
stacks using char and microwaves. The gases are 

absorbed as they pass through a bed of porous 
char. The char is microwaved to stimulate a reac-

News and Views 

tion between the gases and carbon atoms in the 
char that result m the relea!le of nitrogen and 
carbon dioxide. The sulphur is cooled in a spray 
chamber and ca11 be collected a11d sold. 

If powdered coal is added to the char-gas mix, it 
ge1s converted into more char 1ha1 can be used 
repea1edly. After abouL 40 cycles, tbe char can 
be u~eci for filtration m waste water treatmei;it 
plants. The process 1s cheaper ai;id more effe(;t1ve 
than the hmes,one scrubbers now used to clean 
smokestacu. 

FIBROUS SUBSTITUTE 

Plaslics are a major environmental problem because 
they are not biodegradable. One excepl1on 1s 
polybydroxsbutyrate-hydroxyvalerate (PRB· V), but 

manufacturing it is expensive and its use is restric
ted. A Swedish researcher has combined PRB-V 
with wood fibres to come up wifh ag !Jlexpensive 
be calls "fibrewood ·•. 

Paul Gatenholm of Chalmers University of Techno
logy in Goteaborg blended lhe two normally 
incompatible substances so that the fibres can be 
coated with plastic. Gatenholm says his fibrewood 

can be used to replace heavier and more expensive 
fibreglass products and for car bumpers and fen
ders, heavy plastic wraps and food containers. 

ENERGY AND WATER FOR ALL 

ENVIRONMENT AL space may be defined as the 
total quantity of natural resources that can be used 
on a sustainable basis. For example, what is the 
total quantity of carbon dioxide that ca11 be releas
ed into the air by human beings without damaging 
atmospheric processes such as global climate ? 
To ensure equitable distribution ot the total envi
ronmental space available. Northern countries 

should cut back their consumption levels to allow 
Southern countries to reach a commoJJ point of 
converge11ce i11 living conditions. 



In terms of land available for food production, to 
achieve a basic healthy diet for all tbe people on 

earth by 20 LO, the North must cut back on its meat 
cogsumption by 60 to 80 per cent After conver
sion to sustainable agriculture, 0.25 ha of cropland 
is available per world citizen 0.19 ha of tb1s 1s 

necessary for a healthy diet By comp1uison, an 

average Dutch persoD uses 0.45 ba, mauily because 

of high meat consumption. Over the same period, 

the North must also cut down carboD dioxide 
emissions by 60 percent aod water use by 30 per 

cent to ensure that energy and water can bo used 
equitably by all. 

OIL FROM COAL 

Researchers at the University of Queensland, 

Australia, have made a significant break 

through in the field of oil extraction from coal. 

The d iscovery reveals that in several instances 
coal can produce large quantities of oils. First 
direct evidence is available in microscopic studies 
which disclosed oil oozing from a predominant 
coal component, vitrit1iteB. The project came out 

of a small study of carbon dioxide reactivity of 
coal in iron smelters. Tbe coal samples were re
examined and evidence of liquid bydrocarbons was 
found. Some organic-rice formations which con

ventionally have been regarded as very gas-prone 

are to be re-evaluated petrographically. Two 
different types have now been identified, vitrinite 
A which results from wood humus and does oot 

generate oil ai:id vitriniteB which represe11ts tbe 
remains of leaf tissue and generates oil. 

VITAMIN D MAY HELP IN DIABE
TES THERAPY 

Vitamin D may have a beneficial effect in patients 
with diabetes mellitus, a global health problem that 

afflicts over one percent of the general population. 

The vitamin may be used as an adjuvant to a dia

betic patient's routine therapy, report M Raghu• 
oath and N Raghuramulu from the National Insti

tute of Nutrition (NIN). Hyderabad. 
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The findings follow a series of studies conducted at 
N IN to examine the possible regulatory role of 
Vitamin D and a hormone called for short as 1.25• 
DHCC (l,25-dihydoxy cbolecalciterol) in human 

diabetes mell itus. 

While there is abundant evidence from studies in 

experimeotal animals suggestiJ1g a role of vitamin 
D and calcium in the regulation of insulin secre
tion and glucose metabolism, similar information is 
not available in humans. 

l.25-DHCC is knov. n to be an important regulator 

of calcium homeostasis and has been shown to be 

essential for normal secretion of insulin in experi

mental animals. The hormone is the active meta
bolite of Vitamin D. 

Studies by researchers abroad have shown impaired 
glucose tolerance in Vitamin D-deficient rats and 

rabbits, which was normalised by treatment with 
1.25-DHCC but not by increased calcium alone. 

NIN conducted studies on 42 patients of noo insu

lin dependent diabetes mellitus (NIDDM) and six 
of iosulin dependent diabetes melhtus (IDDM), 

who were given 75 grams of glucose, followed by a 
siogle massive dose of 3,00,000 international units 
of calcium injected intramusculary. 

Tbe patients' serum insuliD, calcium, phosphorus 

and cholesterol levels were analysed before and 

four weeks after Vitamin D admministration. 

The resulls indicated a significant improvement in 
the oral glucose tolerance of both NIDDM and 

IDDM patients four weeks after Vitamin D supple· 
mentation. 

Also any slight reduction of calcium levels seen in 
the diabetes patients was corrected by Vitamin D 
treatment, and all patients reported feeling better 
physically. 

Tbe NIN researchers say the exact mechamism of 
the benefioal effect of Vitamin D supplementatioD 
is not clear yet. 



SCIENTISTS PERFECTING PRO
TEIN-RICH POTATO 

SCIENTISTS have enhanced the nutritional value 

of the potato by inserting a syuthetic gene into the 
plant and are now cons1dem1g how to use genetic 

engineering to provide the plant wit h resistance to 
pests and disease. The loteroational Potato Centre 

(Cf P) in Peru collaborated with Louisiana State 

University 10 produce the S)Dtbetic protein rich in 
certain amino acids. Although the potato bas a 

hiih protein coatent, it is deficient ia an ino acids 
such as lysine and methionine. 

More research will have to be done before a modi
fied potato with superior nutriti nal value is avail
able for human consumption. This would be of 

importance in develop,oi counu 1es, where most 
people depend on a single source for plant protems. 

CIP has initiated research projects in Italy to engi

neer resistance in the potato bacterial wilt a11d sol t 
rot. 

Besides inserting genes to make potatoes protein
rich, research iD the West is oonceotratiog on modi
fying the starch content and the sugu•starch bala

nce. These applications are primarily aimed at 

industries makiag potato starch products such as 

French fries and chips. 

HIGH COST OF PRODUCTION 

Several factors come in the way of improving pota

toes using conventional techniques. The cost of 
seed tubers is high and supplies are limited. The 

large volume of seed tubers that has to be pro
duced, harvested, bandied, stored aiid desprouted, 
makes production expensive. Farmers also have 

to invest in fertilisers as1d pesticides to boost yield 
and protect t he plant. Jo additioa storage, trans• 

portation and processing make the potato vulner· 
able to high temperatures, bacteria, fungi and 

insects. 

For genetic engi11eering studies, the potato has 
some advantages over other crops. It is easily 
manipulated in tissue culture and is susceptible to 
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commonly used gene vector systems. Besides im

proving quality, genetic engmeering can play a 
rol~ m the development of potatoes that are better 
resistant to pests, diseases and herbicides. 

INDO-AMERICAN TEAM FINDS 
ANTI-AIDS ACTIVITY IN NEEM 

A chemical extracted from the bark of the common 
neem tree can effectively block infectivity of the 
A IDS virus, report Indian researchers. 

The neem extract has high anti-viral activity. Dr. 
Shakti Upadhyaya, a research scientist from the 
National h1stitute of Immunology in New Delhi, 

said in his report presented at the seoond hiten:1a

ti0Dal Congress on AIDS in Asia and the Pacific, in 
New Delhi. 

Laboratory experiments jointly conducted by NU 

and tbe Harvard Medical School have shown that 

a sugar-like extract from neem bark can stop 
infecllvity of the virus, in human blood cells cultu• 
red in the lab. 

"Rather than having a direct effect on the virus, we 

think the extract stimulates the immune system to 
produce a group of chemicals that help combat the 
infection". Dr. Upadhyaya said. 

The NIT study showed that the addition of the 

neem extraot into a solution of human blood cells 
triggers off the release of cytokines that help destroy 
the virus and virus infected cells. 

The levels of several cytokines including the most 

potent one known as gamma-interferon rose signi
ficantly when the neem extract was added into the 

solution of human blood cells. 

The number of cells infected with AIDS-causing 

humaD immunodeficie1Jcy virus {HIV) dropped 
significant!} after they were treated with the neem 

extract. 

The release of the anti-viral oytokines triggered off 

by the neem extract might have led to the anti HIV 

activity. 



Ooe of the uses of neem in traditional medicine 
has been to boost general immunity. Nll now 
plans to precisely identify the sugar-like poysachha
ride compouod which diasplays anti HIV activity. 

BUILDING MATERIALS FROM FLY 
ASH 

India·s Central Building Research Institute (CBRI) 
Roorkee, bas developed a technology for tbe con
version of fly ashes from thermal power stations 
into useful building materials. CBRI has found 
the sintered flyash aggregate (bulk density 640-750 
kg/m8 brownish, spherical, hard nodules, size 
5-12 mm) suitable for making structural grade 
lightweight concrete, precast masonry blocks and 

medium and large size walling and roofing units. 

As the cost of oatural aggregate and common 
building bricks is very high production of s intered 
fly ash aggregate and its use in building construction 
has good potential in the developing countries. 
Besides, lightweight aggregate is an ideal construc
tion material for multistoreyed butldrngs. 

USE OF THE NEEM TREE 

T he neem tree is a source of various insecticides, 
medicines and 011. GATE provides aid from its 
Small-Scale Project Fund to help non-Governmen
tal organizations exploil the neem tree. One suoh 
organization in the Foundation hHeuiationale pour 
Development (F. I. D.) io Senegal. 

Use of the oeem in crop treatment and co11serva
tion of stores. The organization report : 

"Following many demonstrations in the various 
villages participat ng in the project, we are extrem
ely pleased to note that the women are highly 
interested and motivated by the proJect. 

Above all, it is a matter of arousing interest, creat• 
i11g aware11ess, and demonstration, Besides oil and 
extracts, we have succeeded in producing neem 
soap. 
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Although we launched the project only five months 
ago, some women are starting to use the otl tbey 

have produced to preserve their neibe (a variety of 
beaned). Others have begun selling tbeir oil. 

At tho F.I.D. wo have established a special garden 
in our training centre, for experimeDts aJJd to 
demonstrate natural crop protection methods. 

Tests were carried out for tho treatmem 0f various 
parasites·,. 

NEEM EXTRACT AS A COATING 
FOR UREA FERTILISER 

Godrej Soaps Limited, Bombay, bas developed a 
neem extract as a coating for urea fertiliser, wbicb 

is claimed to prevent nitrogen losses in fields. 

Marketed under the name Nimin the product, when 
coated on urea fertiliser, results in higher yields and 
lesser pollution of ground water and atmosphere 
duo to reduction in leaching and denitrification 
osses. 

The product bas been extensively evaluated at uni· 
versities, the Indian Council of Agricultural 
Research ( ICAR ), state governments, research 
stations, cooperative sugar factories and farmers. 
fields. 

A recent study by the Agriculture College and Re
search Institute, Madurai, and Tamil Nadu Agri
cultural University (TNAU), showed that coating 
urea w1tb Nimin saves 55 kg nitrogen per hectare 
without any adverse effect on yield and quality. 

A saving of 55 kg of nitrogen is estimated to result 
in a net saving of 120 kg urea per hectare. Tbis 
would take care of 0.40 million tonnes of urea 
needed for the entire 3.40 million hectares of land 
under sugarcane cultivation. 

Besides saviDg over a thousand million rupees the 
coating can help reduce import of tbe chemical 
to meet the domestic demand and save valuable 
foreigo exchange for the country, the release adds. 



TALL POTENTIAL 

Elephant grass (M,scanthus sinensis) is tipped to 
play a maJor role in world energy production one 
day Because of its efficient metabolism, elepbant 
grass can yield up to 40 tonnes of biomass per ha. 
According to Mani red lJambrotb of the Botanical 
Institute of Braunschweig in Germany, tests carried 
out on the plant, 01 iginally from south Asia, have 
been successful in central Europe. 

Dambroth says biomass could meet 8 to 12 perceut 
of the world's energy requ1remeD1s But the plant 
needs unpolluted soil to be a clean source of 
energy. The Germans arc also hoping to use tbe 
grass as a source of cellulose- tbe main consti· 
tue11t of plant cell walls- in the production of tex
tile fibres. 

THE DDT BAN : KILLED MILLIONS 

Excerpted here are the remarks of Gordon Ed wards 

prepared for a press conference on tbc 20th anni· 
versary of the ban on DDT. 

DDT saved millions of human lives durigg the past 
25 years, by controlling the iosec1s that trausmit 
disease to people-the mosquitoes that give us 
malaria, yellow fever, encephalitis and elephantiasis 
the lice that transmit typhus, the .Ilea vectors of 
plague, aod the tsetse flies that spread African 
sleeping sickness and nagana. 

These horrible aliments are not simply a part of 
the "good old days before pesticides'' ; they are 
still prevalent in many countries today. They are 

still beiog fought desperately by the World Health 
Organization, the Pan American Health Organiza
tion, the U. S. Public Health Service, the Centres for 
Disease Control, the Agency for International 
Developmeot and many other dedicated groups of 
humanitarians, and pesticides arc still their major 
wcapODI, 

DDT has eliminated much of the illness that for
merly prevented millions of inhabitants of tropical 
lands from performing a good day's work. DDT 
permitted people to occupy and produce food in 

December '92 / 45 

large areas of Africa, India, and Asia that were 
formerly uomhab,table because of d1seases-bearmg 
insects and other anbropods. This was especially 
important, malnutrition in children causes irreversi
ble brain damage, doommg the victims to a life of 
subnormal mentality Bild mferior accomplishments. 

DDT and other pesticides contributed heavily 10 the 
spectacular agricultural success m tbe United States 
and 1tbroad, boosung farm product1v1ty, ra1si0g 
farm income and keeping food costs low. The 
magy business that depend on agricultural prospe
red far more thag they could bave 11 crops sttll 
depended on arstu,c, cyanide, fiuor10e, ntcotine, 
lead, llma-sulfer anll the other "natural'' pre-LDT 
msec1tc1des (and more than they ever will 1f pesti• 
c1des are forcibly replaced by ''alteroauve conuol 
measure''). 

DDT saved hundreds of millions of acres of forest 
in Non h America from dec1mauon by gypsy moths 
and other ,osect pests, and thereby prevented exten· 
sive flood damage and loss of topsoil. WheD 
forests are destroyed, the natural home of much of 
our wildlife 1s a lso gone and tbc ecosystem is 
adverserly affected for decades, probably forever. 
In the 1950s, DDT eradicated gypsy moth popula• 
tions in the eastern United States wherever n was 
properly applied. 

Why Did Environmentalist Traget 00 f ? 

In view of these biological and humanitarian con
iiderations, Rachel Carson, tbe Audubon Society, 

the Sierr.a Club, and the Environmental Defence 
Fund might have compaigned successfully for the 
construction of great monuments to DDT. Ins• 
tead, the so-called environmental groups devoted 
million of dollars to the campaign against DDT. 
Their activities doomed millions of acres of forest, 
ruined the natural habitat by permitting needless 
devastation of native vegetation, depleted agricul
tural productivity, and doomed hundreds of milli• 
ons of people to death from insect·boren disease, 

malnutrition, and starvation. 
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Their lack of concern for humao life was exempli
fied by the Sierra Club president in 1971 when he 
told reporters : "the sierra club wants a ban on 
DDT, even in tropical countries where it bas kept 
malaria under control''. Similar statements have 
been made by leaders of most other so-called envi· 
roomental organizations. 

Why would these organizatioDs take this strong 
anti-DDT position ? It doesn't take much research 
to arrive at an answer. Those opponents of DDT 
were better fiDaoced a11d better staffed than any 
other propaganda force in history, receiving 

donations from hundreds of thousands of citizens 
who have been convinced that tbe organizations 
deserve their financial support. 

I believe the majority have good intentions and 
noble goals, but few realise the true objectives of 
the eco-igdustry. The major goals of those groups 

are first the accumulation of money and property, 
second, the enhancement of political power, and 
third, the decimation of humans in the third world 
cou11tries by any means possible. 

Dr. Charles Wurster ( alleged to be the ' 'Chief 
Scientist" for the Environmental Defence Fund) 
wrote in Bio-Science : "If the environmentalists 
can win on DDT, they will achieve a level of 
authority they have never bad before. In a sense, 
then much more is at stake than DDT''. 

They bad only a few million dollars with which to 
fight against DDT. but they succeeded (thanks to 
William Ruckeishaus, who overruled the judge 
after seven months of EPA bearings). Now they 
have billions of dollars and almost total media 

support to launch even more destructive fraudulent 
propagagda coDcerning'' global wan1igg'', "tho 
greenhouse effect", "the hole in the ozone'' and so 
on and on and on. 



SCIENCE AND TECHNOLOGY IN 
THIRD WORLD DEVELOPMENT 

Soience, Techaology and Development Forum, U. K.. 
is organising its triennial "International Conference 

on "Science and Technology in Third World Deve
lopment'' from 5-7 April '93 at University of 
Strathclyde, Glasgow, Scotland. 

Science and Techoology plays an increasingly impor
tant role in the development process. Yet funda
mental questions still remain and new questions 
co11tinue to arise about the role and progress of 
Science and Technology ID the Third World Coun 
tries. This conference will give an opportunity to 
discuss the issues like-Science and Technology 
Education aod Policy, Technological capability, 
Innovation and Technology Transfer. The con
ference will also focus on some technologies e. g. 
Agricultural, Energy, Industrial, Intermediate, 
Water and Saoitation and New Technology. 

For further ioformation cootact ; 

Dr. Richard Hecks 
IDPM, Manchester University 
Precinct Centre 
Manchester, 
M 13 9 QS 
U.K. 

IMPROVED TECHNOLOGIES IN 
SERI CULTURE 

Aslao Institute for Rural Development, Bangalore, 
will organize following, eight days training 
programme on different topics at its Inten1ational 
Trainiog Centre in the year 1993. 

1. Income Generation and Entrepreneurship 
Development for Rural Youth and Women, 
from July 1-8 1993. 

!. Environmental Management and sustainable 
development for Rural Youth and Women, 
from July 10-17, 1993. 

Forthcoming Events 

3. Leadership Training for Rural Youth and 
Women from July 20-27, 1993. 

4. Improved Technologies io SericuJture develop
ment from August 20-30, 1993. 

For further information contact : 

AIRD International Training Centre 
12/1·2 Kathriguppa Main Road 
Banashankari III Stage 
(Ne:ir Vidyapeetha Circle) 
Bangalore-560085. 

SUSTAINABLE FARMING AND THE 
ENVIRONMENT 

The United Planter's Association of Southern India 
(UPASf) proposes to hold an international wor.K• 
shop on "Sustainable Farming and the Environ• 
ment (SaFE} 93, from 28th to 30th April 1993, in 
Cochin, Kerala. 

The objective of this workshop are : (1) To bring 
together farmers big, small and medium on 
a common platf om to share experiences, pro
blems and msights (2) To evaluate methodically the 
problems associated with sustainable agriculture 
in India (3) To provide a base for networkmg 
farmers, agencies, consumers, rnput suppliers, 
marketers and promotors of sustainable agriculture 
within the country and abroad and thereby esta
blish an info-exchange system that will benefit all, 
(4) To promote small scale organic farming amo12• 
gst small and marginal farmers both for food and 
the market. 

The workshop will be divided into five sessions
(l) Eco-philosophy for farming (2) Farmerspeak 
(3) Tecboology in sustainable agriculture (4) A 
look at policy economics and market and (5) 
Transfer Transition. 

For further information contact : 

Jaoob Ma11i Mannothra 
The 'UPASI' R & D Co,ntre 
for Rubber 



Anoheril Buildings 
Union Club Road 

K.ottayam 686001 
KBRALA. 

MUD CONSTRUCTION TECHNIQUES 

ARTEFACT will hold following workshop at 
Glucksburg Germany in July and Septen ber. 

1. Introduction to Mud Construction Techniques

July 2-4-93. 

2. CoDstruction of Compost Toilet-July 9-11· 
1993. 

3. Independent Energy supply with Wind and 

Solar Power-Sept. 24-26-199 3. 

For further information contact : 

ARTEPAT Halb jahresprogramm 1/93 
ARTEFACT 

Bremsberg 

D-2392 Gluoksburg 

Germany. 

RENEWABLE ENERGY : PROJECT 
IMPLEMENTATION & MANAGE
MENT 

Centre for Energy studies (CES} Indian Institute of 
Technology. Delhi (II TD) iD collaboration with 
the Ministry of Non•ConventioDal Energy Sources 

is organising an lnternatiooa\ Workshop on Renew• 

able Energy. Project Implementation and Man• 

Deeember '92 / 1-8 

agement from 22-28th March 1993. At JIT, New 
Delhi. The workshop is spoDsored by the UDited 
Nations Fund for Science and Technology Develop

ment (UNFSTD)/United Nations Development 
Pro~ramme (UNDP). 

The main objective of this workshop is to acquaint 
project managers engaged in Renewable Energy 

Programmes from the developing countries with 

the latest technological developments, implementa
tion and maoagement techniques in the fields of 
Renewable Energy Utilization. 

For further information contact : 

Prof. H. P. Garg 

Head, Centre for Energy Studies 

Co-ordinator, Solar Energy Programme 

Indian Institute of Technology, Hauzkhas 
New Delhi-110016. 

ROSEWOOD 

Nitrogen Fixing Tree Association of Hawaii, USA 
Plans an lnternatio11al Workshop on, '·Rosewood 

(Dalberjia/ssp) Multipurpose and High Value 
Timber Nitrogen Fixing Tree/' from May 31st

June 4, 1993 at Hetauda, Nepal. The workshop 

is for researchers a11d practioners in the same field, 

For further information contact 1 

Nitrogen Fixin8 Tree Association (NFTA) 
1010 Holomua Road 
Paia. Hawaii 96779 

USA. 



ENVIRONMENTAL ENERGY IMPACT 
ANALYSIS 

Global Warming is tbe second greatest problem 

facing mankind today. It may not be long before 
it assumes the major role. lo recent years there 
have been a number of unusual, violent, localized 

weather disturbances wbicb may arttribute to wider 
than ' normal excursion in tbe average weather 
pattern these bavc also been change in regional 

weather pattern on a global basis. 

Energy is the convertible currenoy of technology. 
Without energy tbe whole fabric of society as we 

know it would crumble the effect of a 24 hour cut 
iD electricity supplies to a city shows bow totally 

dependent we are on that particularly useful form 

of energy. Enhanced life style and energy demand 

rise together and the wealthy industrialized econo
mics which contain 25 perceDt of the world's 
population consume 75 percent of the world energy 
supply. It shows that energy is the ultimate 

resource a11d at the same time the ultimate pollu

taDt. A11d this the dichotomy between energy's 
roles as ultimate resource and ultimate pollutaDt 

that generates tbe deei,est of the several ditemmes 

that make up "the e11ergy problem" . 

The book is divided into three parts Energy, Euergy 
Impact Analysis a11d Energy Sources. 

"Enviro11mental Energy Impact Analysis", by S. K. 
Shukla & R. P. Srivastava, Published by Common

wealth Publishers, New Delbi. pp.' 415 , Rs, 400/-, 

English. 

FOREST ECOSYSTEMS OF THE 
WORLD: 

The Growth-oriented development philosophy of 

our time bas inculcated a typically commercial atti• 

tude towards vital resources. In tbe biospheric 

system forests occupy a key position. The econo-

News and Notes on Books & Publications 

mic development of the last few decades has shown 

an utter disregard to the ecological consequences 

as a result of which d1lfercllt natural ecosystems 

have been subjected to stresses and strains beyond 
tbeir tolerance limns. The greatest sufferers in this 

regard have been the different type of forest eco

systems. Destruction and degradation of forests, 

therefore, initiates a chain reaction which, if not 
controlled, destablize the entire biospheric system. 
The extension of agnculture, the growillg need for 

fuelwood in the developmg world, iodustnalizat1on 
and urbanization have necessitated m reckless 

destruction of forests iD many parts of the world. 

Forest ecosystems p1ay a vital role in maintemrnce 
of the ecological heahh of tbe planet. 

The book is &D attempt to focus attention of some 
of the major issues iDvolved in forest utilization 

and managemellt. It also examines various aspects 
of forest ecosystems in different parts of the world. 

The book has been divided into three sections. 
Section I-Forest Ecosystems and Ecology-which 

exami11e various issues involved in tho exploitation 
and management of forest resources ill a global 
ecological context Section II-Crisis of Forest ID 

the Developing world-deals with the crisis ill the 

forests of the tropical world. Section Ill-Utiliza
tion and management of forests in the Developed 
World-is devoted to the problems of forests and 
woodlands of the industrialized oouotries of the 
temperate region. 

Ecologists, Foresters, and Development Plallners 
should find the book useful. 

"Forest Ecosystems of the World, "by Mohammad 
Shafi and Mehdi Raza, Published by Rawat Publi
cations'' New Delhi, pp. 214, Rs. 250/-. English. 

SOLAR HYDROGEN ENERGY : 

We arc very well aware that our atmosphere is 

being polluted and spoiled by actions which arc 



beyond our control, and yet in which we play 
a vital part. Gradually, inexorably, tbe levels 

of pollutants and carbon dioxid~ in atmosphere 
are increasing. Tbe resulting global warming acid 
rains and pollution are seriously damagmg the 
biosphere of the eartb. The increases in carbon 
dioxide and other pollutants such as carbon mono
xide, oxide of sulphur and nitrogen, hydro-carbo11s, 
are due to the fact that we obtain our e11ergy by 
burning oil, natural gas and coal. For the sake of 
our health and environment, we have to stop this 
dependence on fossil fuels, which each day it conti
nues-puts even more carban dioxide and pollutants 

into our atmosphere and makes the situation worse. 
And if we continues to use these fuels, we are 
threatening the very survival of the planet. Solar
hydrogen energy system-a system that is supportive 
of its ecosystem-is a safe, cleao and permanent 

alternative-and also a solution to the world's 
depeudeoce on fossil fuels, and a way to reverse 
their damaging effects. 

The book is the first to give a clear and lucid des
cription of, wheo and what ca11 be done to solve the 
problem-aod indeed bow the reader can be part of 
the solutio11. 

The book is into two parts-part one describes the • 
clear picture of the present scenario of energy and 
different causes of pollution, greenhouse effect, acid 
rain, hole i11 the ozone layer etc. Part two is the 
answer of the part one, that how and when we can 
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control our above problems by Solarbydrogen 

coupling. 

''Solar Hydrogen Energy-The Po"er to save the 
Earth'', by John O'M Bockris et: al. published by 
Macdonald & Co. (Publishers) Ltd., London, 1991, 
pp 147, English. 

INDIA'S RURAL PROBLEMS: 

Agriculture is the backbo11e of the Indian Economy. 
It is the largest and most important sector from the 
standpoints of relative share in national income, 
supply of food and raw materials, trade, publtc 
sector outlay, employment and demands for the 
products of other sectors. Ho.vever, agriculture 1s 

the most backward sector of all. The major 
weakn1:sses of lndiao agriculture comprise slowness 
and unevenness of its growth, insufficiency of its 
capacity and modernisation, inadequacy and ineffec
tiveness of the land reform measures and the grind
ing poverty of the landless agricultural labourers. 

Problems of the rural sector, including those of 
agriculture which has diverse aspects, have been 
viewed in this book from the standpoint of eco110-
mic development. 

The book should interest the administrators, the 
bankers, the co-operators, the planners and the 
legislators apart from the research scholars. 

"India's Rural Problems'' by K.. N. Prasad, Publi
shed by Concept Publishing Co., New Delhi, 1991, 
pp 472, English. 
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INSTITUTE OF ENGINEERING & RURAL TECHNOLOGY, ALLAHABAD 

Offers ; 

* Prototype development se,vices. 

* Setting up Rural Techuology Centres . 

* Organising state-level national & International workshops, seminars & training programmes. 

* Training & Promotion of rural entrepreneurs to undertake rural technology projects. 

* Training of engineers, supervisors, & skilled workers in rural technology Products manufacture & 

maintenance. 

Some achievements ; 

CONTACT: 

Dean R &D 

Design & Development of over 2 dozen rural technology products like transportable 
charcoal kiln, pyroliser, fuel briquetting machine, solar still, solar sterilizer; fiber 
glass - cattle feed trough, tasla, sanitary fittings, transportable biogas plant, paper 
slate etc. 

Organised National Seminar on Rural Technology (1981), on behalf of Ministry of 

Rural Development, Govt. of India. State level workshops on technology transfer 
for state Govt. of Himachal Pradesh (1983) & Karnataka (1984), International 

Training Programme on Appropriate Technology sponsored by UNESCO (1983), A. T. 
Orientation Programmes for senior officers of Science Policy Centre of Govt. of 

Iran etc. 

Trained over five hundred personnel of Community Polytechnics, Centre for Development 

of Rural Technology, Voluntary agencies, Govt. Departments etc. in rural tech.nology 
product manufacturing, maintenance etc. 
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AIMS AND SCOPE : 

Rural Technology Journal is published by Information Service Division. Centre for Development of Rural 
Technology, Institute of Engineering and Rural Technology, Allahabad (India). The purpose of JoumaJ is to provide 
a forum for exchange of views, info1mation and create awareness in the field of Rural Technology. its development 
and transfer to the rural areas. ·technological products and processes, methodologies and approaches etc. Effort 1s 
being made to ensure that this Journal become relevant not only for this country but 10 all those nations. groups and 
individuals, in any part of the Globe who have concern 10 contribute towards the welfare of the under privileged rural 
communities. The Journal is divided into following main sectons :- • 

1. Portfolio 

2. Tool Box 

3. Spot Light 

4. Futurama 

5. BookBag 

(Articles/Papers) 

(Information on Rural Technology/Processes) 

(News and Views) 

(Forthcoming Events : Training Programmes, Semi

nars, Symposium. Workshop etc.) 

(News on Books and Publications) 

NOTE FOR THE GUIDANCE OF AUTHORS : 

Papers/articles information packages. technical queries and related materials are cordially solicited. Manuscripts 
should be sent to :-

The Ediror 
Rural Technology Journal 
Information Services Division 
Centre for Development of Rural Technology 
lnstiture of Engineering and Rural Technology 
26, Chatham Lines. Allahabad-211002 (India) 

There is no limit to the length of contribution. but it is suggested that a maximum of 6.000 words or equivalent be 
used as a guide (approximately 6 to 7 pages). 
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of Symbols. Main Text,,Acknowledgrment, Reference and Appendices. The Standard International System of 
Units (SD should be use~. 

2. The manuscript should be typed on one side of the paper only (preferably 8"x I l" bond paper) with double 
spacing bet ween lines and J . 1/2, margin on the left. 

3. Two copies of the manuscript and illustrations (one set onginal) should be sent to the Editor. 

4. The title should be brief (maximum of 150 characters including bl.mk in between words or other non
alphabetical characters) and followed by the author's name. affiliation and address. 

5. Internationally accepted standard symbols should be use. fn the list of symbols Roman leller should J1rece<le 
lowercase. 

6. Graphs, charts, drawing sketches and diagrams should be black and white prints of glossy paper and preferably 
3. l/2"x7" size. 

7. Illustrations should be numbered consecutively, given proper legends and should be attached at the end of rhe 
manuscript. 
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